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ELECTRICITY AND THE 
MAURETANIA.”’ 


A PLEA FOR RECOGNITION. 
THE remarkable regularity with which the Mauretania has 


recently made and remade record voyages to and from 
America has astonished the lay mind and surprised the 


engineer. The former, with its characteristic docility in 


accepting without question what it is given, believes that 
the change of propellers when the boat was overhauled at 
the end of last year was the cause of the sudden access of 
speed, but the engineer would fain have some better reason. 
A boat of this size which has scarcely exceeded 23 knots 
since it left the builders’ hands does not acquire a normal 
speed of 26 knots by aslight modification of the construction 
of the propellers, which were originally the outcome of the 
ingenuity of the foremost designers and could not well be 
materially improved upon. The simple fact is that the ship 
has all along been capable of this great speed, as proved by 
the official trials, when an average of 26°5 knots was obtained 
on a 48 hours’ trial, and the reason that it had not since 
been reached was either that the engineers had not become 
fully conversant with the efficient working of the machinery 
or else that they had received orders not to put it to the test. 

Without if any way reflecting upon the abilities of 
the engineers, it must be admitted that they did not seem - 
to have grasped the great possibilities of the various 


- auxiliaries on the ship ; and it is attention to these auxiliaries 


which determines the ultimate fulfilment of the designers’ 
ideas. 

As is now well known, practically all theauxiliary machinery 
on the Mauretania is electrically driven (see ELEcTRICAL 
Review, April 3rd, 10th and 17th, 1908), and it is equally 
well known, especially among electrical engineers connected 
with shipwork, that marine engineers have a stubborn and 
conservative objection to anything other than the steam-driven 
plant with which they have been brought up. When, 
therefore, an electrical installation of more than 2,000 H.P. 
was thrust upon them with practically no qualified electri- 
cians on board to enlighten them as to its proper usage, they 
naturally felt some trepidation, and had little desire to 
attempt any record speeds. 

Perhaps it is not quite evident why the speed of the ship 
should entirely depend on the auxiliary plant, and in explana- | 
tion it must be said that practically all fast boats require a 
relatively enormous quantity of steam at high pressure, 
which can only be obtained from the boilers when high-power 
forced-dravght fans are employed to supply air to the 
furnaces, and a slight diminution in their output has an 
immediate effect on the steam pressure of the boilers, and 
consequently on the speed of the engines and propellers. In 
the case of the Mauretania the forced-draught fans are 
electrically driven, the number of motors being 16, each of 
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50 H.P. when running at a speed of 450 R.P.M. In order 
that the boat may steam at 26 knots, which is obtained 
with a propeller speed of 185 to 190 R.P.M., a boiler pressure 
of 180 lb. per square inch is necessary, requiring the full 
power of the forced-draught fans. It is evident, then, that 
the working voltage for which they have been designed 
should be maintained at the terminals of the fan motors, 
which means that the speed of the electric generating 
engines must be kept up, and it was the failure to recognise 
the essential importance of this point that led for so long to 
the disappointing performance of the Mauretania. 

The dynamos are of 500 u.P. each, and are turbine-driven, 
the steam being obtained either as a branch supply from the 
main steam-pipe for the propelling turbines or diréct from 
the boilers, as may be desired. The exhaust steam is taken 
to the direct-contact feed heater, where it is used for raising 
the temperuture of the boiler feed water, and the turbines, 
therefore, work against a back presgure. There are now 
two causes which may reduce the speed of the turbo- 
generators, lower the voltage, and hence indirectly diminish 
the speed of the ship by the consequent slowing down of 
the forced-draught fans: (1) the steam pressure (at the 
turbine stop-valve) may be low, or (2) the exhaust pressure 
may be high. 

It might be imagined, with some reason, that a decrease 
in steam pressure would have its effect primarily upon the 
main turbines, but, curiously enough, this is by no meaus the 
case, and it was here that the first mistake was made. All 
the steam from the boilers was led into one main pipe, which 
supplied the main turbines, and from this a branch was 
tuken to the turbo-generators, which therefore received an 
umount inversely dependent on the demand of the former. 
If, then, the main stop-valve was opened slightly, a larger 
quantity of steam passed through, and less was available for 
the turbo-generators, whose speed consequently fell, pro- 
ducing, as explained above, a reduction in the speed of the 
propellers. 

The next trouble which arose was in the management of 
the feed water to the boilers. If its temperature fell, 
steam could not be raised rapidly enough and the pressure 
fell, and the main turbines slowed down. The engineers 


. then used to adopt the apparently obvious expedient of 


closing the exit valve controlling the amount of exhaust 
steam entering the feed-heater from the turbo, which 
undoubtedly caused more steam to condense and the 
temperature of the feed water to rise. Unfortunately, 
however, it also put a back pressure of perhaps 10 to 
15 Ib. per square inch on the turbo-generators, which, in 
the already low state of steam pressure, brought about a 
reduction of speed, with the same disastrous results as 
before. 

These points have now been realised by those in charge 
of the ship’s machinery ; the entire dependence of the 
boat’s speed on the electric generating plant is thoroughly 
understood, and one of the first considerations is to keep 
the voltage up to its normal value at all costs. Never 
before has it mattered seriously if it dropped 10 or 15 per 
cent.—the only result was a dim light and the slowing down 
of a few unimportant motors—but on the Mauretania it is 
vital. 

The steam to the turbo-generators is now an independent 
supply, which does not diminish just when it is required to 


be augmented, i.c., when the main turbines are opened out, 
The back pressure is no longer increased immediately the 
feed water falls in temperature, which is but a jump from 
the frying pan into the fire. The turbo-generators were 
designed to run at 1,200 revs. per minute with a steam 
pressure of 150 Ib. per square inch und a back pressure of 
10 Ib. per square inch, and they are now given a chance of 
working under these conditions. If the steam pressure 
drops, the buck pressure is lessened, not increased, with the 
apparent paradox that the boiler pressure rises. The 
manipulation of the machinery is seemingly so simple, and 
actually so complex, that the most satisfactory results cannot 
be obtained by following any set rules; it is really a matter 
of trial and error, and success has at last been obtained by 
careful observation. 


It is strange, on the face of it, that such apparently smal| | 


details should be the means of converting a 23-knot boat 
into one of 26 knots; but it is no exaggeration to say that 
the records of the Maure/ania are entirely due to a better 
understanding of the electrical conditions. 


THE Municipal Journal is angry with the 

Electric Incorporated Municipal Electrical Associ- 

on ation. In the issue of August 27th in an 

Bill. en") editorial notice we read—“ We are as 

unable to understand the weakness of the 

Board of Trade as to appreciate the subtleties of the Incor- 

porated Electrical Association’s diplomacy.” ‘ One would 

almost imagine that the Incorporated Municipal Electrical 
Association was in league with the lawyers.” 

Our readers will scarcely need to be reminded that in the 
original Bill, Clause 16 gave power to local authorities, as 
undertakers, to provide lamps, meters, electric lines, fuses, 
switches, fittings, lampholders, motors, and other fittings 
for lighting and motive power. It was considered, and in 
our opinion rightly considered, that such a clause would 
give an unfair advantage to municipalities and permit them 
to place themselves in competition with electrical con- 
tractors, who might have to provide their share of the rates 
to cover any loss that might be sustained in this branch of 
municipal trading. Owing largely to the vigorous action of 
the Electrical Contractors’ Association, this clause was 
amended during its passage through the House of Lords, 
so that it would be necessary for municipalities to employ an 
electrical contractor to carry out work which is generally 


understood to come within the sphere of electrical con- 


tracting. In view of the fact that many municipalities were 
opposed to municipal electrical contracting, it was assumed 
at the time that the Bill as amended would go through, but, 
owing chiefly to the action of the Indbrporated Municipal 
Electrical Association, this has not been the case. Indi- 
vidually, the members of the Municipal Electrical Association 
do not, we think, agree with the principle of municipal 
trading, and in opposing the Avebury amendments, they 
did so professedly, not because they wished their departments 
to carry out contracting, but merely because they desired to 
have the power to do 60, so as to prevent scamped or shoddy 
work by incompetent contractors. We take leave to con- 
gratulate them upon their good intentions. The effect of 
their opposition, however, has been that Olause 16 has been 
dropped altogether, so that the position of municipal elec- 
trical trading remains as it was before. There is, however, 
no doubt that the agitation against municipal trading has 
had, and is having, its effect, and it is significant that recent 
Bills relating to municipal electrical undertakings have onl 
been passed either after the 
ive municipalities power to supply fittings, or 
clause has been 
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+ Rina THE Committee of the Engineering 
Day”? at the Section of the White City, and Mr. W. 
White City. Yorath Lewis, who has acted as the 
honorary secretary of the Organising 

Committee in connection with the above event, are hoping 
for a successful day to-morrow, Saturday. Much organising 
skill and energy has been put into the arrangements, and 
it is desired that for engineers, electrical or otherwise, in 
London or outside, all roads and railways shall lead to 
Shepherd’s Bush, for the purpose of hearing the papers 
and inspecting the objects of engineering interest alluded 
to by us last week, or for doing a little bit of both, 
and winding up with the great fraternising banquet, 
where every courze shall be flavoured with a desire 


for securing concerted action between, and more effective: 


results by, the numerous technical institutions. We 
understand that applications for dinner tickets have 
been received from all parts of the country. Prodigious 
efforts have been made to popularise the event, some 
20,000 programmes having been issued to members of 
about 30 technical societies. We are asked to remind 
intending visitors to be sure and take 1s. with them, 
a3 they cannot get into the Exhibition without it. 
The only other thing that has to be paid for is the 
banquet—the programme and its accompanying advertise- 
ments are all given away free gratis for nothing. Levity 
apart, however, there is much good in the idea that engineers 
would be better men if they fraternised more, and this event 
may afford engineers an opportunity of meeting old friends 
in the great engineering brotherhood, and making new 
acquaintances. Who knows but we may find the humblest 
member of the Charge Engineers’ Association hobnobbing 
with the President of the Civil or Mechanical Engineers ! 


What ‘. Tue Presidential address of Prof. Sir 


Electricity ? 
y* of which an abstract was published in our 


last issue, and the address of Prof. E. Rutherford, which 
is similarly dealt with elsewhere in this issue, may be taken 
together as a masterly summary of the present state of 
knowledge regarding the nature of electricity, on the one 
hand, and the ultimate constitution of matter on the other 
—questions which, it is hinted, may eventually prove to be 
essentially identical, though we are still far from anything 
like certainty on this point. 

Nothing in connection with these addresses can be more 
striking than the immense range of physical magnitudes 
involved. For example, we are told that the radius 
of the unit of negative electricity is 10-'% cm., and its 


. Mass is 74,5 part of the mass of an atom of 


hydrogen, while the number of molecules of hydrogen con- 
tained in 1 cubic centimetre under normal conditions is no 
less than 2°77 x 10. These figures are easy to write and 
read ; but what impression do they convey to the mind ? 
It is, perhaps, possible to form a conception of the com- 
parative magnitude of numbers up to the order of hundreds 
of millions—we are accustomed to such figures in connection 
with statistics of population, annual revenue in pounds 
sterling, output of coal in tons, and so on ;- but when we 
are confronted with magnitudes exceeding one thousand 
millions, it is questionable whether any definite impression 
other than that of vague immensity is left upon our minds. 
What, then, are we to think of the number of molecules in 
1 cm.’ of any gas—viz., 27,700,000,000,000,000,000 ? 
The mass of each of these molecules, in the case of 
hydrogen, is 3,400 times that of the negative unit of 
electricity. 

Again, in 1 gramme of hydrogen there may be, on the 
basis of one corpuscle per atom, a store of energy equal to 
that developed by the burning of 5 tons of coal; if an 
appreciable fraction ‘of the energy stored in matter were’ to 
get free, “the earth would explode and become a gaseous 
nebula !” 

The density of the ether attached to a corpuscle is calcu- 


J.J. Thomson to the British Association, 


lated to be 2,000,000,000 times that of lead; and if ether 
is incompressible, it must possess this density throughout 
the whole of space. What physical conception can possibly 
be formed of such a condition? We are not much helped 
by Sir J. J. Thomson’s cheerful suggestion that matter is 
composed mainly of holes; that it possesses a “ bird-cage 
kind of structure,” and that we may increase the distance 
between the wires as we increase the density of the ether ! 
In making these comments, we do not wish to be under- 
stood to throw doubt upon the credibility of the remarkable 
statements and statistics put before us by these great leaders 
in physical science. Their conclusions are based, not upon 
isolated or random observations, but upon a logical series of 
investigations conducted by different scientists—of whom, 
we are proud to say, our British representatives have ever 
been found in the front rank—upon experiments which can 
be repeated as often as desired, and confirmed to 
demonstration. Upon such substantial foundations has 
the modern theory -been upraised, that it is impossible 
to dispute the definite conclusions arrived at with- 
out first disposing of the experimental observations ; ‘“ seeing 
is believing”—and when, for example, it is possible to 
detect the presence of a single a particle, and to count one 
by one the number of particles expelled, by different and 
absolutely independent methods; when investigations of 
entirely different characters, conducted by different observers 
in different countries, all-lead up to the same conclusions, it 
is impossible to doubt the validity of the results, however 
difficult it may be to form any idea of their physical signi- 
ficance. There are, however, serious difficulties in connection 
with the popular reception of these modern discoveries, 


_and these were emphasised by leading articles in 


the Times and the Daily Mail last week, in both of which 
more or less open ridicule was poured. upon some of the 
statements made at Winnipeg. 

Sir Oliver Lodge, replying to these in the Times of 
August 31st, protested against the tendency on the part of 
the lay Press to stigmatise the latest results of physical 
science as “mere speculation,” and pointed out that the 
election of a man to the post of president of a great 
scientific organisation, implying that he possessed the confi- 
dence and approval of his co-workers, ought to ensure that 
his deliberate statements should be received as presumably 
the best and safest exposition of the state of knowledge in 
his particular subject, and therefore worthy of respectful 
consideration. The rejection by the ignorant of what they 
do not understand is inevitable, except in cases where 
habit exerts an influence ; even the most dense person, for 
example, must admit the existence of gravitation, though not 
even the cleverest scientist has yet found the explanation of 
that phenomenon. But influential journals ought frankly to 
accept the utterances of our greatest investigators as seriously 
put forward on solid grounds, and as embodying their con- 
sidered judgment and belief ; let them refute the arguments 
or attack the evidence if they will, but merely to scoff at 
statements because they have not digested the evidence, 
and therefore cannot appreciate their weight, is an unwise 
and unworthy course to follow. 

There is a curious hiatus in the chain of facts brought 
forward at the B.A. meeting—while the corpuscle or 
electron has been identified with the indivisible unit or 
atom of negative electricity, and its dimensions have been 
ascertained, far less is known regarding the unit of positive 
electricity. Indeed, there was a set discussion on the 
question whether a positive unit exists, the report of which 
will be awaited with interest. It appears that the positive 
electron, if it exist, possesses mass about equal to that of an 
atom of hydrogen, and is 100,000 times larger than the 
negative electron ; Sir J. J. Thomson suggests the possi- 
bility that the positive units were originally as small 
as the negative, but that most of them have “ex- 
ploded” and expanded to the larger size, while there 
are still some small ones lingering in radio-active 
substances, and liberating by their explosions the energy 
set free in radio-active transformations. We are here, how- 
ever, admittedly in “speculative” regions. There is 
obviously a vast field of work open to research, and we may 
confidently look forward to future discoveries of immense 
interest and ifnportance in this fairyland of the ultra- 
infinitesimal. . 
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METALLIC-FILAMENT LAMP TRANS- 
FORMERS. 
CONSIDERATIONS REGARDING THEIR TECHNOLOGY AND 
Economics. 


By L. CROUCH. 


THE manufacture of the small transformer of from } to 
5-KW. capacity has developed into a large industry during 
the past few years, mainly owing to the increasing use of 
this apparatus with the metallic-filament lamps, though the 
transformers are also considerably used for arc lamps and 
general testing purposes. The application to metallic- 
filament lamp circuits is, however, by far the largest in 
extent, and it is with this service that the present article 
exclusively deals. 

As is well known, the early electficity supply under- 
takings delivered energy to the consumer at 50 or 100 volts 
in most cases. With the demand for increased illumination 
and the development of the carbon-filament lamp came 
insistent requests for a higher supply voltage. Though this 
was favourable to many stations by greatly increasing the 
distributing capacity of their cables, the capital cost of the 
conversion to higher pressures bore very heavily on most 
undertakings. iThe alteration was, however, practically 
complete several years ago, when, not long after its accom- 
plishment, metallic-filament lamps began to achieve that 
popularity which is now so widespread. These lamps were 
the original pioneers of electric lighting in the form of 
platinum-filament lamps, and had been discarded for many 
years by inventors in favour of carbon lamps. 

It being almost impossible to make 200-volt metallic- 
filament lamps of less than 30 0.P. from the materials at 
present available, it is now customary to either run two or 
more low candle-power low-voltage lamps in series or supply 
them from an auto-transformer, the latter method being 
preferable, but of course only applicable to alternating 
current supply. The old low-voltage supplies, so con- 
demned in the days of the carbon-filamant lamp, can pro- 
bably never be re-established, if only owing to the capital 
cost and the increased section of distributing cable that 
would be required, but the consumers in the few districts 
where low-voltage generation still persists are, indeed, 
fortunately placed. New undertakings, whether private or 
public, should certainly be arranged for a pressure not 
exceeding 50 volts unless A.c. be employed, in which case 200 
—250 volts enables economical distribution, and the main 


pressure can easily and efficiently be reduced by house auto-. 


transformers. 1f a high percentage of the load on 
the new station be “ power,” then, even with pD.c., where 
auto-transformers are impossible, low voltage cannot be 
used. 

As most systems now generate at 200—260 volts for 
lighting purposes, the ratio of lighting transformers for 
metallic-filament lamps is usually 2:1, 4:1 or 8:1, 
corresponding to secondary pressures of 100, 50 or 25 volts 
respectively. For ordinary household purposes, 25-volt 
lamps are preferable on account of their robust filaments 
and the possibility of obtaining 10 or 16-c.P. lamps at prices 
little above those of the best carbon lamps. The householder 
can then obtain the same light as he obtained by his 
previously existing carbon lamp installation, but at from 
one-third to one-quarter the energy cost. The economy of 
metallic-filament Jamps is then much greater and more 
readily appreciated than when high candle-power lamps have 
to be installed, which, despite their high efficiency, consume 
nearly as much, if not more, energy than the carbon lamps 
replaced, on account of their far higher candle-power’(as 


stated, a high-voltage metallic-filament lamp must have from’ 


two to three times the candle-power of a high Mies 
carbon lamp). The much higher ‘candle-power of high- 
voltagé metallic-filament lamps is frequently trying to the 
eyes in room lighting, and besides detracting considerably 
from the possible saving were only the requisite candle-power 
obtained, discourages the average householder from using the 
new lamps, for, in most cases, he is a short-sighted and 
rather obstinate person in matters concerning the mysteries 


of electric lighting. The intangibility of electricity awaken 
in his breast the deepest distrust of everything connected 
with that commodity. 


Types and Requirements of Transformers.—The trans- « 


formers used in lighting circuits are almost invariably of the 
auto-transformer type—i.¢., the voltages required are tapped 
off from a single inductance shunted across the mains : no 
double winding—primary and secondary, in the ordinary 
sense—is employed. The importance of high efficiency in 
such service as- the present one cannot be over estimated. 
The no-load losses must be as low as possible or the 
magnetising current will total such an amount of energy as 
will remove much of the economy of the higher efficiency 
lamps. The lamps being in use only a few hours daily, the 
question of the “no-load” current of the transformers 
supplying them assumes great importance. In some cases 
it is possible to switch off the lighting circuit during the 
day thus avoiding this source of loss, but in most cases it is 
inconvenient to totally cut off the lighting ; an intermediate 
course is to run a separate circuit, supplied by a smaller 
transformer, to those parts where light is required during 
the day (basements, &c.) or if the day lighting needed in 
these places is only intermittent and only a few lamps are 
concerned, carbon lamps ran direct from the mains might 
well be employed. : 

It is equally important that the efficiency of the trans- 
former on load should be high, and it is usually advisable 
to secure maximum” efficiency at about 3 full load, the 
efficiency at half and full load being less by about } per 
cent. (see also efficiency data later). 

The construction of the transformers must be mechanically 
very strong and rigid, the latter quality being essential for 


’ silent running, though it is to be noted that the mechanical 


strains set up by rigid bolting are apt to cause ageing. Only 
the best iron and copper should be used in the construction 
of the core and coils, parsimony in the design of such 
apparatus being very ill advised. 

Ample material should be employed in all parts, and, 
since the whole must be entirely enclosed so as to be damp- 
proof, special care must be taken to provide ample cooling 
surface. A frequent procedure in the best designs is to use 
fire-proof heat-conducting material between the windings ; 
this considerably increases the maximum safe loading by 
aiding the cooling of the whole. The temperature limit in 
the cores of auto-transformers is about 80° OC. ; above this 
temperature, rapid ageing is liable to occur. The temperature 
actually attained should be rather lower than this limit in 
most. cases owing to deterioration of the insulation which 
otherwise occurs. This restriction is not rigid since some 
insulating materials can be run up to 150° 0. 

The iron section should be liberally proportioned and 
disposed as symmetrically as possible, while the metal itself 
must be thoroughly aged before use (good modern trans- 
former iron has comparatively slight tendency to age). The use 


Fia. 1. Fia. 2, 


of spécial transformer iron reduces the no-load losses by 
some 40 per cent., but increases the cost of the appara.us 
by about one-third, and since the light losses are in any case 


" small, it is only in large installations—such as shop-lighting, 


where the transformers are not switched off during the day— 
that the use of very special materials is really justified. ~~ 

As with ordinary transformers, there are two main 
patterns of anto-transformer, the core and shell types. A 
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very representative design for a core pattern of transformer 
is shown in fig. 1, light sheet metal enclosure being adopted 
for the smallest units ; for larger sizes the more-substantial 
construction of fig. 2 is adopted. Another form. of winding 
is indicated in fig. 3, while the method of enclosure shown 
in fig. 4 is very neat. Cast-iron cases are standard con- 
struction, and may assist the normal magnetic circuit, 
though they must not be depended on in the least to do so. 
Easy inspection and repair access should be provided, 
cylindrical coils are preferable to rectangular shapes in 


3. Fie. 4. 


general owing to the greater copper and space economy and 


-eonsequent shorter iron paths. By the auto-transformer 


construction, one of the greatest difficulties in the design of 
small transformers of the ordinary type, viz., high magnetic 
leakage, is avoided. 2 

Whatever the type of core and coil, there are two vitally 
different arrangements of the secondary circuit, the difference 
referred to is apparently slight (see figs. 5 and 6), con- 
sisting as it does in the omission of a second L.T. circuit 
across the points AB in fig. 5. This difference, however, 
has a great effect on the rating of the transformer, since the 
utilisation of the second 1..T. circuit increases the total load, 
that can be safely dealt with by the set, at least six-fold. 
The transformer is said to be of the “ balanced” type if 
connected as in fig. 6, and of the “simple” type if connected as 
in fig. 5. In fig. 6 the transformer feeds whai is practically an 
A.C. three-wire system, the transformer exactly replacing the 


SIMPLE TRANGFORMER 


20000 
20000 


balancing motor-generator of a D.C. three-wire supply in so 
far as it deals only with the out-of-balance current. Thus 
by running a third wire round the existing lighting installa- 
tion (in most cases the existing leads are large enough for 


- the ‘new conditions, and the third Jead may be of the same 


section), and installing a ‘* balanced ” auto-transformer, the 
full benefit of metallic-filament lamps can be reaped. In 
addition, a considerably smaller and cheaper” transformer 
can be employed than is otherwise necessary. The lamps 
in fig. 6 are essentially connected in series across the mains, 
but without that difficulty of “ pairing,” and curtailed life 
consequent on unequal “ pairing,” which is so marked if 
simple series connections be adopted. The load on each 
“leg” of the transformer may safely rise to three times 
the maximum current that may flow through its winding, 
provided that the out-of-balance current between the legs does 
not exceed the normal full-load current of the transformer. 
In many cases a much higher loading is allowed, and so long 
as due care is taken to balance the two sides of the circuit 
sufficiently closely (a rather awkward problem in some house 
Installations), the increase of rating is quite legitimate. 


The usual rating of ‘“ balanced”? transformers is six times 
that of the same apparatus used as a “ simple ” transformer, 


_always providing the higher loading be divided equally 


between the two circuits supplied. 

For high efficiency and low cost of installation the 
“balanced” is obviously far superior to the “simple” 
auto-transformer, since the maximum losses are only those 
due to the full load of the transformer when the total load 
supplied is six or seven times the latter. The cost of instal- 
lation is also only that of a transformer capable of dealing 
with ‘the out-of-balance current. The efficiency of a 
“* balanced ” anto-transformer may be kept well above 99 per 
cent., whereas that of a “simple” set rarely exceeds 98 per 
cent. To supply a total load of 35 amperes a balanced 
auto-transformer with a maximum current capacity of 
5 amperes may be safely used if the load be connected up 
properly. Whereas the cost of the 5-ampere apparatus is 
£1 18s., that of the 35-ampere “simple ” auto-transformer 
is £3 5s. (assuming a 200-volt/25-volt ratio and 40 ~ per 
second) ; the economy, apart from higher efficiency, is obvious. 
The rating of an auto-transformer, whether of the balanced 
or simple type, may be increased 25 per cent. above the 
normal value, as estimated above, for short periods.~ It is, 
therefore, on account of the increased magnetising current, 
unwise to install an unduly large transformer. 

Efficiency Considerations.—The practice of regarding small 
auto-transformers as toys is rapidly disappearing, and the 
greatest attention is being paid to securing a high efficiency 
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and reliable construction for this apparatus. The difficulty 
of obtaining high efficiency in small transformers is well 
known, and is graphically shown in fig. 7, which illustrates 
the rising efficiency with increasing capacity of apparatus. 
Thus the efficiency of a 200-watt 8/1 transformer is 93 to 
94 per cent., and of a 3,000-watt 8/1 set, 96 to 97 per cent. 
As already explained, } full load is chosen as the point of 
maximum efficiency by some makers, } per cent. decrease 
being allowed at half and full loads. The curves of fig. 7 
also show the fall in efficiency as the ratio of transformation 
increases, the latter point being further illustrated by the 
following figures, which aleo show the agreement between 


-the products of two standard makers A and B, using quite 


different mechanical arrangements of their transformers :— 


Efficiency at Efficiency at half Efficiency at 
full load. oad. three-quarter load. 
200 volts re- Maker Maker Maker Maker Maker 
duced to A, B. A, A. 
100 volts ... 9600 97 50 96°00 96°50 96°50 
50 ,, ... 9500 95°00 95°00 94°50 95°50 
woe 94°75 94°00 9475 93°00 * 95°25 


Note that A aims for highest efficiency at three-quarter 
load, while B obtains highest efficiency at full load ; prob- 
ably A’s is the wisest principle, but there is little to choose 
between the makers in result since, though B has a 1-per 
cent. higher efficiency in the 200/100-volt’sets, A is 1°25 per 


cent. better in the 200/25-volt units, which are the most 


useful in ordinary lighting service. 

Fig. 7 covers the whole range of capacities made by a 
certain firm, and from this it will be seen that the higher the 
ratio of transformation the smaller the smallest unit made ; 


| 
ed 
he a 
ed 
no 
in 
d. 
he 
as 
he 
= 
er 
ng 
in 
re 
dle . 
he 
er 
al 
ly 
on 
ch 
id, 
p- 
13e 
B; 
by 
in 
1i8 th 
re 
in 
ne : 4 
elf 
18e | sad 
3 
| 100 V 
Fia. 5. Fic. 6. 
| : 
by 
ase 
1g; 
= 
ain 
A 


866 THE ELECTRICAL REVIEW. [Vol.65. No. 1,658, 3, 1909, 


thus with an 8/1 ratio the smallest transformer has a capacity 
one-half that of the smallest 2/1 transformer. The efficiencies 
referred to above are those of “simple” auto-transformers, 
from which the net efficiency of a “ balanced” transformer 
circuit on a given load can readily be calculated, and will be 
found to exceed 99 per cent. in‘most cases. 

The voltage regulation from no load to full load should 
not exceed one volt in lighting transformers, and this figure 
is a reasonable one for specifications. 


(To be continued.) 


POLE TESTING. 
By 8. M. POWELL. 


Tin deflection of a simple cantilever, loaded either by a 
uniformly distributed or by one or more concentrated loads, 
_ theoretically varies in direct proportion to the total load, 
. the equations applicable to the two cases being respectively 


and 6 = } 

where 8 = deflection, w = total load, 7 = length of canti- 
lever or “arm” of load in the two cases, E = Young’s 
modulus, I = moment of inertia of section of cantilever. 
The formule are very closely satisfied by ordinary 
single telegraph or telephone poles ; the former being used 
in making calculations relevant to wind pressure, and the 
latter when estimating the effect of wind pressure on the 
lines, this being transmitted to the pole as a concentrated 
load by the cross-arms. Where 4 poles are used, the deflec- 
tion for a given load applied transversely to the length of the 
line is naturally much Jess than in the case of single poles 
(the ratio varying from ;, to ;, and being usually about ,';). 
Moreover, the deflection no longer varies directly with the 
kad, but, roughly, in accordance with a Jaw,é = K L”: 
where 5 = direction, K = constant, L = load, and n = a 
numerical index constant fer each particular case, and usually 


following notes may be useful. The tops of the poles are 
“* scarfed”” to about two-thirds their original diameter for a 
length of 1 ft. 6 in. to 2 ft. 6 in.; the amount and inclina- 
tion of the scarfing determines the “spread” of the poles 
at their base (standard spreads are 2 ft. to 6 ft., 4 ft. being 
normal). Two tie bolts hold the tops of the poles together, 
these being 1 ft. and 3 ft. from the top respectively. The 
cross-arms very considerably strengthen the joint, since they 
are bolted to both poles. Angle strips, as in fig. 1, also 
strengthen the construction very considerably. An oak 
block 8, fig. 1, is necessary to prevent slipping of the top 
joint on the application of a side force to the pole. A dis- 
tance tube and bolt, or diagonal tie straps, placed about 
10 ft. above the ground, and a sleeper block 6 to 9 ft. long 
and 8 in. x 4 in. to 10 in. x 5in. section bolted to the 
poles 3 ft. from their butts complete the construction. 

In spite of the above precaution against slipping at the 
top joint, a certain amount of give is unavoidable, but must 
be very limited for satisfactory behaviour in practice. ‘The 
curves in fig. 2 show the results of tests conducted on a 
36-ft. A pole, loaded 2 ft. from its tip. The inches of slip 
at the top joint on the application of a given load to poles 
similarly constructed except as to “spread” (i.¢., angle in- 
cluded by the axes of the component poles) are plotted for 
loads of 1,000, 2,000, 3,000, 4,000 and 5,000 Ib. succes- 
sively. A certain amount of inconsistency between points 
is naturally obtained in such teste, since successive points are 
observed from differ€nt poles inevitably differing slightly in 
their inherent mechanical properties, but by conducting a 
number of tests and averaging the results the information of 
fig. 2 is obtained. These curves show that as the angle 
between the poles increased, the liability to slip at the top 
joint rapidly becomes negligible. 

The stresses on the poles at the ground level, and 5 ft. 
above the latter (these being standard points of reference in 
pole calculations), due to a wind pressure of 30 Ib. per sq. ft. 
(this being taken as the maximum force of the severest gale 
likely to be encountered on ordinary systems), are shown in 
fig. 3. These results allow for the taper of the poles (about 
1 in 120), and assume a cylindrical surface to have a 
coefficient of resistance = half that of ap equal plane 
‘surface. The curves refer to a considerable range of lengths 


TONS; 
Z 
A 4 Ze BR 
3600 Ibs. 200 a 
HEIGHT OF POLE AGOVE GROUND 
1090 Ibs. \ 
* A=10-in. poles. B = 20-in. poles. 
Full lines = stress due to B.M. at ground, 
i ‘ Dotted lines = stress due to B.m. 6 ft. above ground. 
Case I = Parallel poles. Case II = Top dia. only half 
ground dia. Case III = Tapered to point. 
Fia. Fia. 2. Fia, 3. 


lying between 1 and 2. From curves obtained during experi- 
ments on poles, the writer found that the index » and con- 
stant K had the values given in the table, the poles tested 
being 36 ft. a poles, loaded 2 ft. from the apex, with loads 
varying-from 500 to 6,000 lb. The relation between 
deflection in inches and load in pounds is given by — 


(1) 
where for a “ spread ” of — 


2 ft. at the pole base » = 1°282 and x = 389 x 16-*, 
m=1172 ,, K= 646 x 16~%, 
‘n=1650 , K=81 x 10-4, 
n=1612 , K=78 x 10-, 


” ” ” 
4 ” ”» ” 
6 ” ” ” 


The details of construction of an a pole have a very 
jMportant influence on its strength as a whole, hence the 


and assume g uniform ground diameter of, say, 10 in. for 
poles up to 40 ft. long, and, say, 20 in. for poles 40-85 ft. 
long (these lengths being the projection above the ground : 
from 5 to 9 ft. have to be buried according to the size of 
the pole). Actually the pole diameters vary gradually as 
the length increases, and not in steps as here assumed, but 
the ‘assumptions made are necessary for the present 
purpore, and enable ready approximation to actual 
conditions. Three types of pole are assumed, including 
the extreme types possible, and one with a taper = 
mean of the extremes (see key to fig. 3). The dotted 


horizontal straight lines in fig. 8, show the maximum 
working stresses permissible for timbers having the various 
ultimate compressive strengths shown, and allowing a factor 
of safety of 8. In telegraph and telephone practice a factor 
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of safety of 8 and maximum wind pressure of 17 lb. per sq. ft. 
are the common basis of calculation, while for large poles, 
and always for power transmission poles, a wind pressure of 
30 lb. per sq. ft. and a factor of safety of 10 must be 
allowed for. 

Much more might be written on this important subject 
did space permit, but the reader may be referred for more 
specific details to the G.P.O. tests and requirements issued 
to contractors, and to Mr. C. Wade’s Institution of Electrical 
Engineers’. paper of May, 1907—the present article being 
intended to give currency to a few novel methods of 
regarding the laws governing the subject, 


CORRESPONDENCE. 

Letters received by us after 5P.mM. 0m TomsDay cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer’s name and address in our possession, 


Storekeeping for an Electricity Works. 


. May I offer a few remarks on “‘ Interested’s” system of 
storekeeping. 

1. Is his goods requisition book necessary? I find a 
carbon copybook simpler, and just as effective. 

2. The same with his stores order delivery book. A copy 
of the official order written in a ruled foolscap book, using 
the double page, will give one all the information needed ; 
and by simply booking the date opposite each item as 
received, a glance will show at once all orders sent off, 
received and outstanding. A tick over the order number 
will show invoices received and outstanding. 

3. The stores received and issued card should not be kept 
by the storekeeper, for obvious reasons. The card, if allowed, 
is not so simple as it might be, and it would be a great 
disadvantage to use a card for each item as received. Surely 
the storekeeper would have a thorough knowledge of elec- 
trical materials ? 

4. Are the rate and priced invoiced spaces in the stores 
received book of any value to the storekeeper, and should this 


’ not be part of the office work? I should think all goods 


received and passed by the storekeeper would be official, and 
he should also be-responsible for all goods passed by him. 

5. The £ 8. d. column in the stores issued book is of no 
value to the storekeeper, for the same reason as No. 4. I 
am afraid ‘ Interested” would find it rather difficult with 
the number of books he mentions to keep accurate account 
of all stores received and issued by him. eae, 


August 28th, 1909. 


Electric Lighting Acts (Amendment) Bill. 


The above Bill has apparently passed through the House 
of Commons (with amendment), but as to the exact nature 
and scope of the amendments, any person interested may 
well be left in a somewhat perplexed condition. . 

Might I point out that the electrical journals in their last 
issues apparently have very mixed ideas as to what actually 
took place in the House of Commons, and as to the additions 
and deletions that were effected. ~ 

One paper informs us that the Bill “ has passed third 
reading in the House of Commons, and now only awaits the 
Royal Assent.” This infers the passing of the Bill in toto 
as it came from the House of Commons Committee. It, 
perhaps, suggests reform in procedare also. 

Another prominent journal mentions amendments to 
Clauses 6 and 26, and the deletion of Clause 24, but says 
nothing as to Clausé 16 (the wiring clause) ; so that this 
clause apparently still exists. 

Still a third journal mentions alterations to Clause 6, and 
excision of Clause 24, and, in addition, an amendment in 
favour of water companies to Clause 25, which has not 
been mentioned by the two previous journals, It also 
suggests possible action of the House of Lords with reference 
to the (apparently yet existing) wiring clause. 

In another paper we are informed that the Bill has 
passed its third reading, and the. same pers suggesta 
Gisaster to the witing clause in the Heuse of Lords, 


Soin four papers we are led to infer, at any rate, that the 
Bill, with Clause 16 still in, has passed the House of 
Commons. 

Unfortunately, another prominent journal says definitely 
that the wiring clause was deleted. It gives us a new 
clause as to unfair competition, and amendments to Clauses 
6 and 25, also the deletion of Clause 24. One other journal 
. takes substantially the same view. 

Perhaps the editor would be willing to enlighten us all as 
to the real facts of the case. At present I am not clear as 
to whether Clause 16 has, or has not, passed the House of 
Commons, but having in mind the views of the majority of 
the papers, I take it that the clause is going forward to 
the House of Lords. Anyway, information as to what took . 
place in the House of Commons in reference to this 
unfortunate Bill seems somewhat mixed, and one can only 
think that the germ of sleeping sickness, or the pyjama 
microbe, so active of late in the House of Commons, has 
spread, and infected our usually reliable journals. 


Norman Staniland, ~ 
Hornsey Electricity Works. 
August 30th, 1909. 


[Clause 16 was struck out in order to avoid endangering 
the passage of the remainder of the Bill. We refer to the 
matter in a leaderette to-day —Eps. E.R.] 


Electric Miners’ Lamps. 


Mr. Giraldus Jones’s letter in your current issue is, I 
think, of general interest to all engineers following the rapid 
application of electricity to many branches of colliery 
practice. 

It so happens that I have special knowledge of the 
installations of electric miners’ lamps which he refers to, 
as I was myself in charge of those and similar organisations ; 
and I think Mr. Jones’s resuscitation of the matter is very 
opportune. 

There are, however, one or two points in which I can, I 
think, correct Mr. Jones :— 

1. The colliery he refers to near Fence Houses, Durham, 
belongs to the Lambton, and not the Joicey group. 

2. With regard tothe lamp bulbs, those ultimately found 
the most reliable weré of Ediswan British manufacture, and 
not the French lamp. 

8. Respecting the demand for gas-detecting apparatus, [ 
am constantly informed by colliery managers and others that 
in electric lamps the lack of gas-detecting capacity stands in 
the way of their general adoption. To overcome this diffi- 
culty the writer has protected an important improvement to 
a well-known type of gas indicator ; thereby the main 
objection hitherto experienced is effectually removed. 

Mr. Jones’s statistics respecting bulb failures are most 
instructive, and the results were afterwards improved upon 
to the added reputation of the whole scheme. 

The remainder of Mr. Jones’s remarks are also corroborated 
by further experience with the Sussmann lamp. 

With regard, however, to the adoption of metal-filament 
lamps, it must be borne in mind that oil lamps have them- 
selves improved since 1901, and as the colliery manager 
expects @ considerable increase of light over older lamps, 
only a portion of the margin created by the higher ¢ ficiency 
of the metal-filament Jamp is available for the reduction 
of the battery weight. 

A lamp of my own design gives increased light and 
decreased weight, and is made at a much lower cost than the 
lamp referred to in Mr. Jones’s letter. Furthermore, 
necessity for absorbent of the acid is removed in my lamp, 
and the full efficiency of a wet battery is secured, while all 


‘connections are insulated and: enclosed, and the lamp used 


safely in any gaseous mixture or non-corrosive liquid. 

The wear and tear is reduced very considerably, and the 
labour required for maintenance is much less, and an effective 
indicator for any of the gases found in coal mines can be 
fitted to the Jamp or operated independently, as desired. 
This problem was attacked owing to loss of business in one 
instanee through the intertuit:.a: oveurrence of CO, at the 
werking faee, 
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A well-known illuminating journal has just. accepted an 
article written by myself epitomising the relative advantages 
of all forms of colliery illuminations. 

Electricity is proved to be both the safest and most 
economical in general, and some form of self-contained hand 
lamp the most convenient. 

It is estimated that with a suitably designed electric hand 
lamp, the cost of running 2,000 lamps, including interest. on 
capital, labour and renewals, would be between 1°0d. and 

- 1:2d. per lamp per week of 48 hours. 

It should be remembered that in calculating comparative 
data, the oil and acetylene people ignore the tremendous loss 
of life and money that too frequently results from faulty 

. construction or working of oxygen-consuming illuminating 
apparatus. 

The arguments for filament lamps against non-electric 
flame lamps are, of course, too familiar to require repetition, 
but in view of the rapid and wide-spread adoption of 
electric power in collieries, I think any device which assists 
colliery managements and facilitates the further introduction 
of electrical methods is worth discussing in your valuable 
columns. 

I shall welcome any information respecting reliable means 
of indicating percentage of deleterious gases in colliery 
atmosphere, and at the same time informing the owner or 
engineer of the denomination and locality of such gases. 


Fred. J. Turquand. 
Albion House, London, W.C. : 


Samples with Tender. 


With reference to Mr. Prusmann’s letter in your issue of 
the 20th inst., we note he states it is his opinion that in 
deciding tenders the only fair plan is to be in a position to 
examine and test the actual article quoted for. ° 

Does Mr. Prusmann seriously consider that he can satisfy 
himself by a few days’ test that an arc lamp is going to be 
satisfactory in practice, when it takes most arc lamp manu- 
facturers a year’s much more thorough and critical testing 
to enable them to put an arc lamp on the market with any 
degree of confidence ? 

We should therefore suggest that Mr. Prusmann, instead 
of putting the whole industry to such an expense as referred 
to by “ Another of the Tenderers,” should ask those firms 
to tender who have previously manufactured similar lamps 
to burn under similar conditions, who will guarantee their 
satisfactory burning, and state where such lamps are 
installed. He would then be sure of getting lamps which 
are satisfactory in practice. Instead of this the manufac- 
‘turer, in sending these sample lamps, is in the dark as to 
whether his lamps bave not been rejected on account of the 
merest detail which could be altered to suit an engineer’s 
preference, and this in spite of the sample Jamps burning 
satisfactorily. 


August 24th, 1909. 


Another Tenderer. 


Automatic Transformer Switch. 


In reference to the letter of “ Engineer” relative to the 
above, and published in your issue of August 20th, it would 
undoubtedly pay to install an automatic transformer switch 
when dealing with a transformer of about 500 watts, 
especially with current at the average price of 5d. per unit. 
The transformer iron losses will certainly not decrease as 
time goes on, but rather the reverse, owing to the ageing 
effect. This effect is still further increased by the frequent 
fast reading of the meter. As ‘“ Engineer” points out, the 
present high price of the switches prevents them from being 
adopted in small installations, where the cost is out of all 
proportion to the size of the installation. _ The reliable 
switch at the figure mentioned (32s. 6d.) by “ Engineer ” 
would pay for itself in a very short time. I shoulg be very 
glad, however, to hear more about the design and method of 
working the switch referred to; as I have failed to find any 
reference to it in any of the technical journals. 

Enquirer, 


Technical Classes Wanted in the Daytime, 


Under the above heading in the current number of the 
EvectricaL Review, two correspondents have drawn 
attention to the need for combined evening and day classes 
to meet the special requirements of shift engineers. 

Many of.us who are- engaged in technical training have 
for some years past felt a keen desire to assist such a useful 
body of men who labour under exceptional disadvantages. 

May I be allowed to state that the governing body of 
the East London College has for some time past endeavoured 
to meet this need in the subject of electrical engineering, 
As head of the department devoted to this subject for the 
past. three years, I have had shift engineers studying in the 
evening and attending every third lecture in the morning 
at the same time, and in the same classes as the day 
students. This has been done both in the elementary and ad- 
vanced grades. By this means the difficulty mentioned by 
your correspondent, Mr. Houghton, is overcome, and a 
connected course obtained. 

I may say that these arrangements have been appreciated 
by those shift engineers who have taken advantage of them. 
They will be continued during the ensuing session. 


J. T. Morris, 
East London College, August 30th, 1909. 


With reference to the correspondence running in your 
valued organ, might I suggest some arrangement whereby 
a Technical Institute’ would let “shift”? men take lectures 
with the evening students, and the 3 p.m. to 11 p.m. shift 
men do laboratory work with the day students. Any slightly 
increased cost of such classes would, J feel sure, be met by 
the large number of “shift”? men who would take up the 
classes once the scheme became known. ~ 

I cannot but feel, like Mr. Brazier and those who have 
replied to his letter, that it is time something was done for 
the large and increasing number of “ shift’ men. 


A. E, Tridgell. 
London, August 30th, 1909. 


[ We have received a considerable number of communica- 
tions on this subject, all emphasising the need for some such 
provision as that mentioned by Prof. Morris, and we shall 
now bring the matter to the notice of the various authorities, 
in the hope that they may be able to make the desired 
arrangements.—Eps. E.R. ] 


BRITISH ASSOCIATION MEETING AT 
WINNIPEG. 


Abstract of Address to the Mathematical and Physical 
Section by Pror. E, M.A., D.sc., F.R.S., President 
of the Section. 


Tue rapid advance of physics during the last decade has not only 
given us a much clearer conception of the relation between elec- 
tricity and matter and of the constitution of the atom, but has pro- 
vided us with experimental methods of attack undreamt of a few 
years ago. At a time when, in the vision of the physicist, the 
atmosphere is dim with flying fragments of atoms, it may not be 
out of place to see how it has fared with the atoms themselves, 
and to look carefully at the atomic foundations on which the great 
superstructure of modern science has been raised. Every physicist 
and chemist cannot but be aware of the great part the atomic 
hypothesis plays in science, to-day. The idea that matter consists 
of a great number of small discrete particles forms practically the 
basis of the explanation of all properties“of matter. From the 
point of view of modern science, the atomic theory dates from the 
work of Dalten about 1805, who put it forward as an explanation of 
the combination of elements in definite proportions. By the labour 
of the chemists matter was shown to be composed of a number of 
elementary substances which could not be further decomposed by 
laboratory agencies, and the relative weights of the atoms of the 
elements were determined. On the physical side it was shown that 
the properties of gases could be satisfactorily explained on the 
assumption that a gas consisted of a great assemblage of minute 
particles or molecules in continuous agitation, colliding with each 
other and with the walls of the containing vessel. 

It has beea generally coasidered that a decisive proof of the 
atomic stractare of m stter was in the nature of things impossible, 
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and that the atomic theory must of necessity remain an hypothesis 
unverifiable by direct methods. Recent investigations have, how- 
ever, disclosed such new aad powerful methods of attack that we 
may well ask the question whether we do not now possess more 
decisive evidence of its truth. 

Since molecules are invisible, it might appear, for example, an 
impossible hope that an experiment could be devised to show that 
the molecules of a fluid are in that state of continuous agitation 
which the Kinetic theory leads us to suppose. In 1827 the English 
botanist Brown observed by means of a microscope that minute 
particles like spores of plants introduced into a fluid were always 
in a state of continuous irregular agitation, dancing to and fro in 
all directions at considerable speeds. 

The character of the Brownian movement irresistibly impresses 
the observer with the idea that the particles are hurled hither and 
thither by the action of forces resident in the solution, and that 
these can only arise from the continuous and ceaseless movement 
of the invisible molecules of which the fluid is composed. Strong 
additional confirmation of this view has been supplied by the 
very recent experiments of Perrin, who found that, within the 
limit of experimental error, each small particle had the same 
average kinetic energy of movement as the molecules of the 
solutions in which they were suspended; in fact, the particles in 
suspension behaved in all respects like molecules of very high 
molecular weight. Whatever may prove to be the exact explana- 
tion of this phenomenon, there can be little doubt that it resalts 
from the movement of the molecules of the solution, and is thus a 
striking if somewhat indirect proof of the general correctness of the 
kinetic theory of matter. 

From recent work in radioactivity we may take a second 
illustration which is novel and far more direct. It is well known 
that the a rays of radium are deflected by both magnetic and 
electric fields. It may be concluded from this evidence that the 
radiation is corpuscular in character, consisting of a stream of 
positively charged particles projected from the radium at a very 
high velocity. From the measurements of the deflection of the 
rays in passing through magnetic and electric fields the ratio e/m 
of the charge carried by the particle to its mass has been deter- 
mined, and the magnitude of this quantity indicates that the particle 
is of atomic dimensions, 

Rutherford and Geiger have recently developed a direct method 
of showing that this radiation is, as the other evidence indicated, 
discontinuous, and that it is possible to detect, by a special electric 
method, the passage of a single a particle into a suitable detecting 
vessel. The entrance of an a particle through a small opening was 
marked by a sudden movement of the needle of the electrometér 
which was used as a measuring instrument. In this way, by counting 
the number of separate impulses communicated to the electrometer 
needle, it was possible to determine by direct counting the number 
of a particles expelled per second from one gramme of radium. 
But we can go further and confirm the result by counting the 
number of a particles by an entirely distinct method. Sir William 
Crookes has shown that when the a rays are allowed to fall upon a 
screen of phosphorescent zinc sulphide, a number of brilliant 
acintillations are observed. It appears as if the impact of each a 


“particle produced a visible flash of light where it struck the screen: 
Using suitable screens, the number of scintillations per second on . 


& given area can be counted by meansofa microscope. It has been 
shown that the number of scintillations determined in this way is 
equal to the number of impinging a particles when counted by the 
electric method. This shows that the impact of each a particle on 
the zinc sulphide produces a visible scintillation, There are thus 
two distinct methods—one electrical, the other optical—for detect- 
ing the emission of a single a particle from radium. The next 
question to consider is the nature of the a particle itself. The 
general evidence indicates that the a particle is a charged atom of 
helium, and this conclusion was decisively verified by Rutherford 
and Royds by showing that helium appeared in an exhausted space 
into which the a particles were fired. The helium which is produced 
by radium is due to the accumulated a particles, which are so con- 
tinuously expelled from it. If the rate of production of helium 
from radium is measured, we thus have a means of determining 
directly how many a particles are required to form a given volume 
of helium gas. This rate of production has recently been measured 
accurately by Sir James Dewar, 

Knowing the density of helium, it at once follows that each atom 
of helium has a mass of 6°8 x 10-*4 grammes, and that the average 
distance apart of the molecules in the gaseous state at standard 
pressure and temperature is 3°4 x 10-7 centimetres. 

The above result can be confirmed in a different way. It is 
known that the value of ¢/m for the a particle is 5,070 electro- 
magnetic units, The positive charge carried by each a particle 
has been deduced by measuring the total charge carried by a 
counted number of a particles: Its value is 9°3 x 10-1 electrostatic 
units, or 3°11 x 16-% electromagnetic units. Substituting this 
number in the value of ¢/m, it is seen that m, the mass of the a 
particle is equal to 6°1 x 10-* grammes—a value in fair agree- 
ment with the number previously given. 

The experiments, taken as a whole, appear to me to give an 
almost direct and convincing proof of the atomic hypothesis of 
matter. By direct counting, the number of identical entities 
tequired to form a known volume of gas has been measured. 
May we not conclude that the gas is discrete in structure, and 
that this number represents the actual number of atoms in the 
gas? 

We have seen that, under special-conditions, it is possible to 
detect, easily by an electrical method the emission of a single a 
particle—z.c., of a single charged atom of matter. This has been 
rendered possible by the great velocity and energy of the expelled 


a particle, which confers on it the power of dissociating or ionising . 


the gas through which it passes, It is obviously only possible to 
detect the presence of a single atom of matter when it is endowed 
with some special property or properties which distinguishes it from 
the molecules of the gas with which it is surrounded. There is a 


very important and striking method, for example, of visibly © 


differentiating between the ordinary molecules of a gas and the 
ions produced ‘in the gas by various agencies. CO. T. R. Wilson 
showed in 1897 that, under certain conditions, each charged ion 


~ became a. centre of condensation of water vapour, so that the 


presence of each ion was rendered visible to the eye. Sir Joseph 
Thomson, H. A. Wilson and others have employed this method to 
count the number of ions present and to determine the magnitude 
of the electric charge carried by each. 

The development of the kinetic theory of gases on a mathe- 
matical basis at once suggested methods of estimating the number 
of molecules in a cubic centimetre of any gas at normal pressure 
and temperature. This number will be»denoted by the symbol n. 

A very interesting method of determining the value of n waf 
given by Lord Rayleigh in 1899 as a deduction from his theory of 
the blue colour in the cloudless sky. Lord Kelvin in 1902 recal- 
culated the value of n on the theory by using more recent and 
more accurate data, and found it to be 247 x 10% The newer 
methods allow us to fix the value of x with much more certainty 
than was possible a few years ago. The value w = 2°56 x 10! has 
been obtained by the direct method of counting the particles and 
determining the corresponding volume of helium produced. 
Another very simple method of determining n from radio-active 
data is based on the rate of transformation of radium. Boltwood 
has shown by direct experiment that radium is half transformed in 
2,000 years. From this it follows that initially in a gramme of 
radium ‘346 milligramme breaks up per year. Now it is known 
from the counting method that 3°4 x 10" a particles are expelled 
per second from 1 gramme of radium, and the evidence indicates 
that one a particle accompanies the disintegration of each atom. 
Consequently the number of a particles expelled per year is a 
measure of the number of atoms of radium present in ‘346 milli- 
gramme. From this it follows that there are 31 x 10” atoms in 
1 gramme of ‘radium, and taking the atomic weight of radium as 
226, it is simply deduced that the value of N is 3°1 x 101°. 

The study of the properties of ionised gases in recent years has 
led to the development of a number of important methods of 
determining the charge carried by the ions produced in gases by 
a rays or the rays from radio-active substances. On modern views, 
electricity, like matter, is supposed to be discrete in ‘structure, and 
the charge carried by the hydrogen atom set free by the electrolysis 
of water is taken as the fundamental unit of quantity of electricity. 
On this view, which is supported by strong evidence, the charge 
carried by the hydrogen atom is the smallest unit of electricity 
that can be obtained, and every quantity of electricity consists of 
an integral multiple of this unit. The experiments of Townsend 
have shown that the charge carried by..a gaseous ion is, in the 
majority of cases, the same as and equal.in magnitude to the charge 
carried by a hydrogen atom in the electrolysis of water. From 
measurement of the quantity of electricity required to set free 
1 gramme of hydrogen in electrolysis, it can be deduced that 
N ¢ = 1'29 xX 10" electrostatic units where nw, as before, is the 
number of molecules of hydrogen in 1 cubic centimetre of gas, and 
ethe charge carried by each ion. If e be determined experi- 
mentally, the value of w can at once be deduced trom this relation. 

The first direct measurement of the charge carried by the ion 
was made by Townsend in 1897, When a.solution of sulphuric 
acid is electrolysed, the liberated oxygen is found in a moist 
atmosphere to give rise to a dense cloud composed of minute 
globules of water. Each of these min~te drops carries a negative 
charge of electricity. The size of the globules, and consequently 
the weight, was deduced with the aid of Stokes’s formula by observ- 
ing the rate of fall of the cloud under gravity. The weight of 
the cloud was measured, and, knowing the weight of each globule, 
the total number of drops present wasdetermined. Since the total 
charge carried by the cloud was measured, the charge ¢ carried 
each drop was deduced. The valué of ¢, the charge carried by eac 
drop, was found by this method to be about 30 x 10~—" electro- 
static units, . The corresponding value of n is about 4°3 x 10”. 

We lave already referred to the method discovered by O. T. R. 
Wilson of rendering each ion visible by the condensation of water 
upon it by a sudden expansion of the gas. The property was 
utilised by Sir Joseph Thomson to measure the charge ¢ carried by 
each ion. When the expansion of the gas exceeds a certain value, 
the water condenses on both the negative and positive ions, and a 
dense cloud of small water dropsisseen. J.J. Thomson found 
e = 34 x 10-9, H. A. Wilson ¢ = 3°1 x 10-, and Millikan and 
Begeman 4°06 x 10— The corresponding values of n are 38, 
4:2, and 3°2 x 10” respectively. This method is of great interest 
and importance, as it provides a method of directly counting the 
number of ions produced in the gas. An exact determination of 
e by this method is, however, unfortunately beset with great 
experimental difficulties, - 

Moreau has recently measured the charge carried by the nega- 
tive ions produced in flames, The valnes deduced for ¢ and x 
respectively 4°3 x 10— and 3:0 x 10”. 

Ehrenbaft studying the Brownian movement in air shown by 
ultra-microscopic¢ dust of silver, in a recent paper (1909) has shown 
that each of these particles carries a positive or negative charge. 
The size of each particle was measured by the ultra-microscope, 
and also by the rate of fall under gravity. The charge carried by 
each particle was deduced from the measured mass of the particle, 
and its rate of movement in an electric field. The mean value of 
e was found to be 4°6 x 107°, and thus mw becomes 2°74 x10”. 

A third important method of determination of n from radioactive 
data was given by Rutherford and Geiger in 1908. The charge 
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carried by each a particle expelled from radium was measured by 
directly determining the total charge carried by a counted number of 
a particles. The value of the charge on each a particle was found 
to be 9°3 x 10-10, From consideration of the general evidence, it 
was concluded that each « particle carries two unit positive charges, 
s0 that the value of ¢ becomes 4°65 x 10-", and of N277 x 16%, 
This method is deserving of considerable confidence, as the measure- 
ments involved are direct and capable of accuracy. 


From the theory of the distribution of energy in the spectrum . 


ofa hot body, Planck found that ¢ = 4°69 x 10-9, and n = 2 80 x 10-, 
This theoretical deduction must be given great weight. 

When we consider the great diversity of the theories and methods 
which have been utilised to determine the values of the atomic 
constants ¢ and n, and the probable experimental errors, the agree- 
ment among the numbers is remarkably close. This is especially 
thecaseinconeidering the more recent measurements by very different 
methods, which are far more reliable than the older estimates. I 
place some reliance on the radioactive method previously discussed, 
which depends on the charge carried by the a particle. The value 
obtained in this way is not only in close agreement with the theo- 
retical estimate of Planck, but is in fair agreement with the recent 
determinations by several other distinct methods. We may conse- 
quently conclude that the number of molecules in a cubic centimetre 
of any gas at standard pressure and temperature is about 277 x 
101°, and that the value of the fundamental unit of quantity of 
electricity is about 465 x 10—° electrostatic units. From these 
data it is a simple matter to deduce the mass of any atom whose 
atomic weight is known, and to determine the values of a number 
of related atomic and molecular magnitudes. 

There is now no reason to view the values of these fundamental 
constants with scepticism, but they may be employed with con- 
fidence in calculations to advanee still further our knowledge of 
the constitution of atoms and molecules. There is every reason to 
believe that the values are already known with reasonable cer- 
tainty, and with a degree of accuracy far greater than it was possible 
to attain a few years ago. The remarkable agreement in the values 
of ¢ and nN, based on so many different theories, of itself affords ex- 
ceedingly strong evidence of the correctness of the atomic theory of 
matter and of electricity, for it is diffizult to believe that such 
concordance would show itself if the atoms and their charges had 
no real existence. 

There has been a tendency in some quarters to suppose that the 
development of pbysics in recent years has cast doubt on the 
validity of the atomic theory of matter. This view is quite 
erroneous, for it will be clear from the evidence already discussed 
that the recent discoveries have not only greatly strengthened the 
evidence in support of the theory, but have given an almost direct 
and convincing proof of its correctness. The chemical atom as a 
definite unit in tke sub-division of matter is now fixed in an im- 
pregnable position in science. Leaving out of account considera- 
tions of etymology, the atom in chemistry has long been considered 
to refer only to the smallest unit of matter that enters into ordinary 
chemical combination. There is no assumption made that the 
atom itself is indestructible and eternal, or that methods may not 
ultimately be found for its sub-division into still more elementary 
units. The advent of the electron has shown that the atom is not 
the unit of smallest mass of which we have cognisance, while the 
study of radioactive bodies has shown that the atoms of a few 
elements of high atomic weight are not permanently stable, but 
break up spontaneously’ with the appearance of new types of 
matter. These advances in knowledge do not in any way invali- 
date the position of the chemical atom, but rather indicate its 
great importance as a sub-division of matter whose properties should 
be exhaustively studied. 

The proof of the existence of corpuscles or electronr, with an 
apparent mass very small compared with that of the»hydrogen 
atom, marks an important stage in the extension of our ideas of 
atomic constitution. This discovery, which has exercised a pro- 
found influence on the development of modern physics, we owe 
mainly to the genius of the President of this Association. The 
existence of the electron as a distinct entity is established by 
similar methods and with almost the same certainty as the 
existence of individual a particles. While it has not yet been 
found possible to detect a single electron by its electrical or optical 
effect, and thus to count the number directly as inthe case of the a 
particles, there seems to be no reason why this should not be accom- 
plished by the electric method. 

Experiment has shown that the apparent mass of the electron 
varies with its speed, and, by comparison of theory,with experi- 
ment, it has been concluded that the mass of the electron is entirely 
electrical in origin, and that there is no necessity to assume a 
mateérial nucleus on which the electrical charge is distributed. 
While there can be no doubt that electrons can be released from 
the atom or molecule by a variety of agencies, and, when in rapid 
motion, can retain an-independent existence, there is still much 
room for discussion as to the actual constitution of electrons, if 
such a term may be employed, and of the part they play in atomic 
structure. There can be little doubt that the atom is a complex 
system, consisting of a number of positively and negatively-charged 
masses which are held in equilibrium mainly by electrical forces; 
but it is difficult to assign the relative importance of the réle 
played by the carriers of positive and negative electricity. While 
negative electricity can exist as a separate entity in the electron, 
there is yet no decisive proof of the existence of a corresponding 
positive electron. It is not known how much of the mass of an 
atom is due to electrons or other moving charges, or whether 4 
type of mass quite distinct from electrical mass exists. Advance 
in this direction must be d-layed until a cleatét koowledge is 
gained of the chatacter and +; + iture of positive elvstricity and ef 
ite relation te the negative siactron, 


The general experimental evidence indicates that electrons play 
two distinct ré/es in the structure of the atom, one as lightly 
attached and earily removable satellites or outliers of the atomic 
system, and the other as integral constituents of the interior struc- 
ture of the atom. The former, which can be easily detached or set 
in vibration, probably play an important part in the combination of 
atoms to form molecules, and in the spectra of the elements; the 
latter, which are held in place by much stronger forces, can only be 
released as a result of an atomic explosion involving the disinte- 
gration of the atom. For example, the release of an electron with 
slow velocity by ordinary laboratory agencies does not appear to 
endanger the stability of the atom, but the expulsion of a high- 
speed electron from a radioactive substance accompanies the trans- 
formation of the atom. 

The transformation of the atom of a radioactive substance appears 
to result from an atomic explosion of great intensity in which a 
part of the atom is expelled with great speed. In the majority of 
cases, an a particle or atom of helium’is ejected, in some cases a 
high-speed electron, while a few substances are transformed without 
the appearance of a detectable radiation. The fact that the a 
particles from a simple substance are all ejected with an identical 
and very high velocity suggests the probability that the charged 
helium atom before its expulsion is in rapid orbital movement in 
the atom. There is at present no definite evidence of the causes 
operative in these atomic transformations. 

Since in a large number of cases the transformations of the atoms 
are accompanied by the expulsion of one or more charged atoms of 
helinm, it is difficult to avoid the conclusion that the atoms of the 
radioactive elements are built up, in part at least, of helium atoms. 

. It is certainly very remarkable and may prove of great significance, 
that helium, which is regarded from the ordinary chemical stand- 
point as an inert element, plays such an important part in the 
constitution of the atoms of uranium, thorium and radium. 

Quite apart from the importance of studying radioactive changes, 
the radiations from active bodies provide very valuable informa- 
tion as to the effects produced by high-velocity particles in 
traversing matter. The three types of radiation, the a, Band rays, 
emitted from active bodies, differ widely in character and their 
power of penetration of matter. The a particles, for example, are 
completely stopped by a sheet of notepaper, while the y rays from 
radium can be easily detected after traversing 20 centimetres of lead. 
The differences in the character of the absorption of the radiations 
are no doubt partly due to the difference in type of the radiation 
and partly due to the diff-rences of velocity. 

The character of the effects produced by the a and 8 particles is 

_ most simply studied in gases. The a particle bas such great energy 
of motion that it plunges through the molecules of the gas in its 
path, and leaves in its train more than 100,000 ionised or 
dissociated molecules. After traversing a certain distance, the a 
particle suddenly loses its characteristic properties and vanishes 
from the ken of our observational methods.. It no doubt quickly 
loses its high velocity, and after its charge has been neutralised 
becomes a wandering atom of helium. The ionisation produced 
by the a particle appears to consist of the liberation of one or more 
slow velocity electrons from the molecule, but in the case of 
complex gases there is no doubt that the act of ioniration is 
accompanied by a chemical dissociation of the molecule itself, 
although it is difficult to decide whether this dissociation is a 
primary or secondary effect. The chemical dissociation produced 
by a particles opens up a wide field of investigation, on which, 80 
far, only a beginning has been made. 

The f particle differs from the a particle in its much greater power 
of penetration of matter, and the very small number of molecules it 
ionises compared with the a particle traversing the same path in 
the gas. Itis very easily deflected from its path by encounters 
with the gas molecules, and there is strong evidence that, unlike 
the a particle, the 8 particle can be stopped or entrapped by a 
molecule when travelling at a very high speed. 

When the great energy of motion of the a particle and the 
small amount of-energy absorbed in ionising a single molecule are 
taken into consideration, there appears to be no doubt that 
the a particle, as Bragg pointed ont, actually passes through the 
atom, or rather the sphere of action of the atom which lies in its 

ath. 
és There would appear to be little doubt that a careful study of 
the effects produced by the a or § particle in passing through 
matter will ultimately throw much further light on the constitution 
of the atom itself. It can be shown that the deflection of the « 
particle from its path is quite perceptible after passing through 


' very few atoms of matter. The conclusion is unavoidable that the 


atom is the seat of an interise electric field, for otherwise it would 
be impossible to change the direction of the particle in passing 
over such a minute distance as the diameter of a molecule. 

In conclusion, I should like to emphasise the simplicity and 
directness of the methods of attack on atomic probleme opened up 
by recent discoveries. As we have seen, not only is it a simple 
matter, for example, to count the number of a particles by the 
scintiilations produced on a.zinc sulphide screen, but it is po:sible 
to examine directly the deflection of an individual particle in 
passing through a magnetic or electric field, and to determine the 
deviation of each particle from a rectilinear path due to encounters 
with molecules of matter. We can determine directly the mass of 
each a particle, its charge, and its velocity, and can deduce at once 
the number of atoms present in a given weight of any known kind 
of matter. Ina the light of these and similar direct deductions, 
based on a minimum amount of assumption, the physicists have, I 
think, some justification fot their faith that they are building om 
the solid rock of fact, and not, as we are often se solemnly warned 
by some of our sclentids erethrem, en the ebifting sande of 
imaginative hypothesis, - 
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Mercurous Sulphate for Standard Cells. 
By J. J. Fox, B.Sc., Ph.D. 
(Abstract— Section B.) 


lr is now well established that the chief cause of inconstancy 
in cadmium cells is usually irregularity in the mercurous 
sulphate. F. KE, Smith has investigated this matter pretty exhaust- 
ively, and has suggested four different methods.for preparing 
reliable Hg.SO,. The present author wishes to suggest a fifth 
method which he has used, and which for simplicity and reliability 
seems to be superior to any of them. 

There is no difficulty in purchasing Hg,S0O, which is quite free 
from foreign metals. But these commercially pure preparations, 
taken as they are, are unsuitable for use in standard cells because 
they have usually been precipitated from the nitrate solution in 
the cold, and are therefore not well crystallised ; free nitrate and 
basic sulphate are also present. But if commercially pure Hg,SO, 
be heated together with a little pure Hg and dilute H.SQ, for a 
day or so at 120° to 150° in either a realed tube (1 to 2 mm. walled 
tubing) or bottle with wire-bound stopper, and occasionally 
agitated, a white crystalline preparation will be obtained even 
from a specimen of Hg,80, which is initially discoloured almost 
black. On opening the tube or bottle it will usually be noticed 
that the pressure has risen a little, and that there is a trace of NO, 
formed ; a little care should therefore be employed if there is more 
than a trace of nitrate in the original Hg.SO,. But the Hg2SO, 
obtained in this way is itself free from nitrate, especially if 
the H,SO, be filtered off and renewed during the heating process ; 
it is also, of course, quite free from basic salt. It is filtered off, 
ground up in a mortaz with one or two successive quantities of 
diluted H,SO,, and then with several quantities of saturated 
cadmium sulphate solution; it is filtered off in a Biichner funnel 
after each washing. In this way it is possible with very little 
trouble to prepare quite large quantities of very reliable, well 
crystallised, white Hg.$O, in every way suitable for standard cells. 

By heating with HCl and Hg, it is also a very convenient 
method of preparing crystalline calomel; but in this case the 
heating takes about twice as long, owing to the small solubility of 
calomel compared with Hg.S0Q,. 


New Method of Producing a Cadmium Are. 
By T. Marrm Lowry, D.Sc., F.C.S. 
(Abstract —Section B.) 


In order to produce a cadmium spectrum of sufficient intensity for 
polarimetric work, advantage is taken of the favourable properties 
of the silver-cadmium alloys. Oa account of their isomorphism the 
two metals form an excellent series df alloys which are characterised 
by good mechanical properties and very high melting points. (An 
alloy with 60 per cent. Cd meltsas high as 700°C.) In striking 
contrast to the behaviour of the pure metal, the alloy gives a steady 
arc which can be kept true to centre by rotating the electrodes in 
opposite directions. The spectrum shows the silver as well as the 
cadmium lines, but these are so far separated that even with a low 
resolving power the slit of a spectroscope can be opened to its full 
width without any overlapping of the brilliant ‘‘ blocks” of light 
which take the place of the usual “ lines.” 


A NEW RECTIFIER. 


THROUGH the courtesy of the Premier Ampero Electric Co., 
of Premier House, Dover Street, W., we were recently 
enabled to inspect an apparatus which they are introducing 
for converting alternating into continuous current, and which 


- is built on distinctly novel lines. 


The general appearance of the device will be gathered 

from our view, and its mode of operation will be better 
understood by reference to the diagram. 
. - This apparatus, known as the Premier Ampero rectifier, 
has been designed to meet the demand for a really efficient 
apparatus in the smaller powers, and the efforts of the 
inventors have centred on the production of something 
compact and simple, and which would’ work anywhere with- 
out special fixing. 

Its method of operation is based on the fact that if two 
secondaries of a transformer are alternately put into circuit 
at each half period, the induced current feeding the 
secondary circuit will be unidirectional. 

An apparatus built on these lines ought to be particularly 
efficient, as there should be practically no loss except the 
ordinary small loss of a well-built. transformer, and we 
understand that practice bears out this anticipation, as tests 
made with the apparatus show a loss of only 5 per cent. to 
6 per cent. on the rectifier, and this includes the energy con- 
sumption of the field-magnet coils used to effect the switching 
in and out of the two secondaries mentioned. 


SECONDARY SECONDARY 


The apparatus put on the market consists of two parts :— 
(1) A transformer wound with two secondaries in series, or 
, an auto-transformer with a middle point which acts as a 


Tas PremizeR AMPERO RECTIFIER. 


phase divider ; and (2) the rectifier. In our diagram 4A, A’ 
are two small field magnets, and 8 an oscillating armature 
pivoted at the centre ; the armature is wound with two coils 
¥, F’ and excited by direct current, taken from one of the 
cells to be charged; the current consumption of this is 
insignificant, being only 0-4 ampere. If the apparatus is 
used for a purpose other than charging accumulators, a smali 
cell is provided for this excitation. 

The two magnets a, a’ are fed from one of the secondaries, 
and wound so as to have similar poles facing both ends of 


K 


> 


L 
oF CONNECTIONS. 


the armature. The latter carries a contact piece Z, which, 
as the armature oscillates, makes contact alternately at H, H’. 
Two springs K, K’, bearing on two regulating screws J, J’, 
are provided for tuning up the apparatus. The two small 
condensers L, L’ overcome any tendency to sparking at the 
contacts, although as the make and break takes place at zero 
current, there is no tendency to sparking normally. 

In operation, as the armature excitation is by means of 
direct current, and fixed opposite polarities exist at either 
end, the armature receives an oscillating motion correspond- 
ing to the rapid change in polarity of the magnets a, 4’, due 
to their alternating-current excitation; this oscillation 
alternately produces contact between G, H and @’, H’, cutting 
in and out first one transformer secondary and then the 
other, the induced currents feeding the outgoing circuit 
being always in the same direction. The field magnet 
excitation requires some 4 watts. 
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On the occasion ‘of our visit the rectifier was converting 
85-cycle 4.c. into direct current, and charging several igni- 
tion cells, for demonstration purposes; the apparatus is 
obviously well fitted for this class of work, being much more 
efficient than the small motor-generator. Moreover, the 
device itself acts as an automatic cut-out, and in case of 
failure of the primary supply breaks the accumulator circuit, 
and so prevents back discharging. 

We understand that the apparatus will work on any 
periodicity in ordinary use ; it starts and runs at any load, 
requires no attention, and compared with the mercury arc or 
electrolytic types of rectifier, it is an obvious simplification. 
The 120-watt size only weighs 20 Ib., and the 240-watt 
size 35 Ib. 

In its. various forms, it is being adapted for charging 
accumulators, electroplating, driving direct-current motors, 
lighting, medical work, &c. 


— 


NOTES ON. TRADE ABROAD. 


(Continued from page 358.) 


Our New York namesake quotes 

Hydro-Electric S. Kondo, chief of the Electrical 
Possibilities Abroad. Department of the Japanese Depart- 

- ment of Communication, as saying 

that in a very short time all the railroads in Japan will be 
operated by electricity, although the conversion of the main 
lines from steam to electricity is not immediately contem- 
plated. He says: “The element of economy is the greatest 
consideration, and so far as it is possible to utilise water 


_ power in the operation of branch lines, construction of 


. plants for the operation of the roads will be begun imme- 
diately.” Mr. Kondo has lately been on a tour of Europe 
and the United States studying electric railway matters. 
He has probably reached his home in Japan by now. We 
are not sure whether he made a point of investigating 
electrical matters in these islands, but we can presumably 
leave it to British manufacturers of electric railroad 
requirements, and water, steam and electric plant, to keep 
him acquainted with what they are able to do, so that when 
he is giving out his Department’s requirements they may 
receive fair consideration and correspondingly important 
contracts. We sometimes have it put pretty definitely 
before us that in China the time ‘is not ripe for railroad 
electrification—with that point we shall deal in a later 
issue in certain references that will be made to China as a 
field for British electrical enterprise—but we have it very 
plainly told that the time is “right here” in Japan for 
certain branch lines. Mr. Kondo’s remarks regarding the use 
of water power in this connection serve to once more urge upon 
British engineersthe great need that there is for fitting them- 
selves more and more to meet the hydro-electric requirements 
of the whole world. It is often said that British electrical 
engineers do not understand this important ‘department 
—only during the past few days has a visitor remarked 
that we have no hydro-electric experts in England— 
and it certainly seems to be a fact that we have lost 
much good business because other countries regard us as 
lacking in experience of this particular kind. It is idle to 
pretend that the complaint is groundless, for we have been 
more or less at a disadvantage because the lack of waterfalls 
in the United Kingdom has not made it a very promising field 
in which to specialise, so faras the home needs are concerned, 
but we must not let it be imagined that we are by any means 
ignorant of hydro-electric engineering matters. Is it not a 
fact that British electrical engineers, such as the late Lord 
Kelvin and: Prof. George Forbes, were in “ at the birth” of 
the Great Niagara Falls undertaking showing the “ how ” of 


the scheme, and its engineering details? Then we early . 


utilised the Falls of Foyers in the manufacture of aluminium; 
we have in Scotland the important Loch Leven installation 
‘carried out so recently for the same company—the British 
Aluminium Co., Ltd. ; we have utilised Welsh water powers 
for another aluminium company ; something British has 
‘also been done at Mussoorie, and, in addition, of course, 
there are many small plants which do not rank highly 


enough to call for specific mention. We should have done 
a great deal more as British engineers had it not been for our 


, abundant supplies of cheap and: good coal, and had there 


not. been an wathetic hyper-sensitiveness among some of our 
people regarding possible disfigurements by pipe lines and so 
forth. The hydro-electric question has forced itself to the 
front in other countries. because of the paucity of their fuel 
supplies and because of the existence.of big water falls. These 
commentsare offered more by way of excusethan of jastification. 
We have been too busy in years gone by thinking about thesmall 
lighting stations with steam engines as prime movers, or in 
thinking about the profits on the sale of electric switches and 
lamps, or the losses on electric wiring contracts, to really take 
a: good look abroad as to the future requirements of other 
races and other countries, and to prepare ourselves for meeting 
these needs. Our Swiss, American and German competitors 
in elaborating and executing schemes for the utilisation of 
their own natural forces, or those of countries just over their 
borders, have in the past been preparing themselves, and 
their own manufacturing equipments, staffs and abilities 
for doing what other countries possessing water falls, but 
no manufacturing or designing facilities, required. It was so 
in the case of India when Americans found their 
way there in connection with the Cauvery Falls system for 
furnishing electric power to the Mysore Gold Fields and 
district. We felt it necessary nine years ago to. emphasise 
the importance of this matter in an article on “ Elec- 
trical Development Schemes for India ” (see ELEcTRICAL 
Review, November 2nd, 1900). This is what we said then 
—how much of it ought to be said in still plainer language 
to-day ? 

“‘In course of time no doubt the rivers of India will be 
made to render great service in connection with the various 
industries, by being utilised for the generation of electrical 
energy for lighting, traction and power work. 

“ Doubtless numerous other schemes of a similar kind 
have been suggested or drawn up, but, so far as we 


are aware, practical operations have only been commenced 


upon one undertaking; we refer to that for whose 
purpose the Cauvery Falls are to furnish the power, 
and for which, may we significantly add, the large 
electrical machinery and equipment contracts are to be 
carried out by American electrical works. Of course, we 
are all desirous that India should secure at the earliest 
possible moment all the benefits which electrical science and 
engineering are able to confer upon her in the development 
of that vast continent by the up-to-date utilisation of her 
natural forces ; but even while bearing that desirability in 
mind, we should be exceedingly sorry to see work of such 
enormous importance and of so vast a nature taken possession 
of by other than English manufacturers. There may once have 
been a valid reason for the execution of English tramway 
station machinery orders by American houses, but at the end 
of the century when there is unmistakable evidence of English 
manufacturers having pulled themselves together, and set 
their works in order, the requirements of these foreign 
countries must not be disregarded. It is not up-to-date 
enterprise which allows a man to sit down satisfied because 
his books are full of orders, and his works are doing 
overtime .... To fail to bestow the proper attention 
upon the electrical development of any of our Colonies 
or dependencies, particularly India, Africa and Australasia, is 
tantamount to giving a hearty invitation to more enterprising 
engineers and manufacturers of other nationalities to enter 


into the land of promise and carry off the spoils. How - 


meekly should we follow after them to gather up the crumbs 
that fell from the rich man’s table! We must look not 
only to the English manufacturer and his representatives to 
watch our national electrical interests; the engineer, the 
exploiter, and the promoter, must precede him making 
straight the rough places. Are English electrical engineers 
doing all in their power in this direction ? We are tempted 
to believe not. In the promotion of home schemes their 
name is legion, and too often they are to be met with 
tumbling one across the path of another in the pursuance of 
rival interests, scrambling for the next. job, Mr. Wellknown 
and Mr. Littleknown seeing who can underquote the other 
for preparing a report, most of which is already filed in well- 
stocked pigeon holes, We have no intention to undervalue 
these home development works, but we do think that abroad 
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there is wide scope and a golden opportunity which, if not 
taken advantage of by the British, certainly will be by the 
American or the German: Perhaps it might be as well for 
some of these consulting engineers to turn their thoughts 
abroad instead of bemoaning the fact that there are too 


many of them at home. We are well acquainted with in- — 


stances of consultants who havedone well by taking time by the 
forelock in Australia, India, the River Plate, and so on. 
If more of this kind of thing be not done we may 
expect repeatedly to-hear of American engineers drawing up 
electrical engineering schemes for British and Colonial 
territory, and American manufacturers supplying all the 
machinery. Why not English engineers and English 
manufacturers ? ” ; 


Let us take down another of our past volumes, and look 


again at what the Exxcrrica Review has published on 
the self-same point. This time it was one of our Indian 
correspondents who was the writer. ‘India asa Field for 
Electrical Enterprise” was his subject in the Review for 
August 15th, 1902, p. 252. He then said :— 

“The fact that the whole of the plant at the Cauvery 
Falls works is entirely of foreign manufacture (American) 
again points to the necessity for the British manufacturer to 
study the requirements of the British Colonies and depend- 
encies, and endeavour to manufacture what is required. 
The- principal reason apparently why this contract was 
ap with the American company was because they had 

ad so much more experience in large power-transmission 
plant, and for similar reasons the turbines were obtained 
from the eminent Zurich firm (Escher Wyss).” 

Now, we do not think that after seven years it ought to 
be possible to repeat the same words regarding any other 
similar contract abroad—indeed, they could not be fairly 
used now as the few plants already completed in these islands 
have given us something practical to show. But if Japan is 


going to make full use of us, if in South America with its: 


wonderful possibilities we are not to be passed by, if Spain 
is going to allow us to have a finger in the utilisation of its 
enormous hydro-electric possibilities, if Norway is not to 
feel that we have nothing to show them hydro-electrically, if 
Canada is not to slip altogether from our grasp into the 
hands of our American cousing, and if New Zealand is to be 
prevented from letting out its concessions to others, we must 
bestir ourselvés as has often been cur custom in some other 
departments, and recover lost ground. More and more 
must we forget, so to speak, the minor matters beneath 
our nose, and out far beyond that  pro- 
truding organ -into the places where coal is less 
and water more, and where the industrial require- 
ments call. for the electrical utilisation of the 
latter. Our pages recently have contained references to 
steps that some of our manufacturers have been taking to 
secure contracts for water-power plant in Canada. We hope 
that they will be followed by a thorough investigation 


of this matter, both by these same and other firms in the | 


same and other fields. No longer must we sit down excusing 
ourselves because of the greater experience of our foreign 
competitors in this particular department. We must move 
heaven and earth to let it be known in every country that 
the British engineer has begun to move, to effectively move, 
in a direction from which he will know no turning back, and 
that in the designing and execution of hydro-electric instal- 
lations and in the accompanying ‘high-tension transmission 
work generally inseparable therefrom, he means to stand well 
in the running. 
. It is refreshing to turn from the 
To the Goldfields matter upon which we have just 

of Klondike. written to what has lately been 
effected by the co-operation of British 

finance, British manufacturers and British constructing 


engineers in quite another part of the world. Klondike is” 


not the name to conjure with that it was when the telegraph 
cables and the Press were aflame with its tales of wonderful 
discoveries, but it is certainly interesting to uote from the 
Times of last week that. there is now on the way to Dawson 
City machinery and other power house equipment to the 
total value of £80,000, which has been supplied by a 
number of our leading electrical manufacturers. It is 
expected to arrive at Klondike in October, before frost 
occurs on the Yukon River, and it is supplied to the order of 


the Northern Light, Power and Coal Co., Ltd., of Canada, 
which is financed chiefly by English capital, and which has 
acquired the existing power station at Dawson City, together 
with the local telephone system, the water company, and the 
only coal mine in the district. 

The account’ given by our contemporary~-reads like a 
splendid tribute to the ability of British manufacturers when 
once a promising piece of business is placed with them, for 
in a matter of more than ordinary difficulty they have risen 
to the occasion’with admirable enterprise. We read that— 

When the. directors of the. company went te allotment on 
June 12th last, no definite plans or specifications whatever had been 
drawn up regarding the installation, but the managing dirsctor, 
Mr. E. H. Thurston, and the consulting engineer, Mr. C. J, Wharton, 
have been able, within five weeks, to complete arrangements for 
the despatch of the material and equipment. With few exceptions 
everything was supplied by British manufacturers, owing to the 
advantages offered by the Canadian preferential duties on British 
machinery and the disadvantages imposed by the high rates of 
freight on the American railways. 

The British electrical manufacturer who sometimes 
wonders whether a Canadian effort is worth while, should 
note the advantageous position in which the preferential 
tariff places him, and in estimating the strength of American 
competition in that market, he should remember that the 
high rates of freight on American railways have in this 
Klondike case been one of the deciding factors in his favour. 

The cargo of machinery is being taken to Mexico, where it will 
be transhipped across the isthmus on the Tehuantepec Railway and 
put on board a specially-chartered vessel for Skagway, Alaska. 
Thence it will go by the White Pass and Yukon Railway to White 
Horse, and finally by barge for 400 miles up the Yukon River. 

The plant is of 10,000 H.P. capacity, and the contracts 
comprise steel framework for the concrete power house, 
boilers, stokers, coal bunkers, ash-handling apparatus, piping, 
condensers, turbo-generators, transformers and so forth, and 
such familiar names as Babcock & Wilcox, Willans and 
Robinson, British Westinghouse, Siemens, Weir, and the 
British Aluminium Co. are among the firms contributing 
their quota of the equipment. A 40-mile transmission line 
in copper, and one in aluminium, will run from the mine to 
Dawson City. The whole undertaking is to be at work 
supplying electricity by August 1st next year. 

We cannot help feeling that were British finance avail- 
able for the support of our electrical manufacturers, they 
would be able to show in the actual performance of the work, 
and the quickness with which they could be ready, many a 
similar example. A few years ago sume of our central 
stations went abroad for plant because they could not get 
it from our own manufacturers quickly enough to meet the 
electricity demand of the approaching winter season. Then 
there was a great pressure of work upon some of our firms, 
but now not many of our factories are troubled in that way, 
and prompter deliveries could be given whether for home or 
abroad. In engineering performance, in quality of manu- 
facture, there has. been no falling away, though as time 
goes on some will probably make a cheaper line of product 
to meet the needs of particular markets, where the men on 
the spot best know what they want and why they want it. 

We sometimes think that the British electrical manu- 
facturer has been silent. and prosaic too long—the time has 
come when he should speak and let everybody electrical in 
every part of the world know that he is here ready to meet 
any reasonable electrical.demand that they may have to 


make upon him. Ser 

The New York Zlectrical» World in 
American Electrical its August. 12th issue reports a 
Exports. further improvement. in the electrical 
exports figures of. the States in June. 
The rise in the value of electrical instraments and apparatus 
exported was considerable. It is true that the heavy elec- 
trical machinery only showed an increase of some $8,000, 
but taking the two items together the gain -was nearly 20 
per cent.-as compared to June last year. The net result for 
the entire year was a fall of $700,000 in electrical instru- 
ments and nearly $2,000,000 less of electrical machinery. 
We quote our contemporary’s editorial analysis of the figures 

for the past three years :— 
‘Our best customer for electrical instruments by long odds in all 
three years was British. North America, av ing. about $1,400,000 
a year.. In 1906-7 the United Kingdom took $1,580,615, but in the 
fiscal year that amount was cut to $593,374. Brazil has been 
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a good steady customer, averaging nearly $1,000,000 a year, while 
Mexico has averaged $700,000. Japan wasa large customer once, 
but last year took only $254,928. In the line of heavy electrical 
machinery, the conditions change somewhat, and Japan proves to 
be our “ best buyer” with an average of $1,300,000 a year, while 
British North America took about $1,100,000 each year, and 
Mexico just a shade less. For the last year Japan took $1,175,208, 
or $400,000 more than Mexico, which came next. The demand 
from the United Kingdom declined in the three years from 
$1,189,165 to $608,146. There are evidently many opportunities 
for a marked rally as well as for an increase everywhere, and the 
improvement in the world trade will help bring this about. But 
more will depend on the attitude of the manufacturer and exporter 
and his enterprise in seeking a market for many lines of goods not 
now known or placed abroad. 


That concluding sentence is just what we feel with regard to 
British electrical exports. 

Our own electrical exports have been steadily advancing 
for some time past ; happily we are not recovering from a 


to reach the 17} million dollars, the figure of the American 
exports in 1906-7, before the fall began. As a matter of 
fact, if during the remaining months of the present year we 
continue to maintain the high figure of the last few months, 
we shall go considerably better than the trans-Atlantic total. 
Whatever others may attain to, however, is nothing to us, 
we must continue the upward tendency of the export curve. 
We climbed electrically while everybody grumbled about bad 
trade, surely when the world is beginning a great revival we 
must climb at an accelerated pace. Much, in the words of our 
contemporary, “ will depend on the attitude of the manufac- 
turer and exporter and their enterprise.” 


(To be continued.) 


The European Electrical Industry.—The customary 
review of the general situation of the electrical industry in Europe 
is contained in the annual report which has been issued by the 
Bank fur Elektrische Unternehmungen, of Zurich, for the year 
ended on June 30th, 1909. It is stated, in the first place, that, 
contrary to the expectation associated with the reduction in the 
rates of interest, the general condition of business during the year 
in question had not yet perceptibly improved. The uncertain 
political circumstances at times, and the difficulties which arose in 
Germany in connection with the carrying out of financial reform, 
were not without influence in this direction. The business of the 
- transmission of power was not stopped in its development, as 
electricity opens up for itself a still greater introduction by the 
constant improvement in the production of power and in the 
lighting systems, and by the increasing possibility of its applica- 
tion. Unfortunately, there is still in these branches, in Germany 
and Switzerland, only opportunity in a limited degree for the 
financing of new undertakings, since State and municipal authorities 
always consider it to be more their own duty to provide the 
. advantages of electricity for their citizens. It could, however, be 
easily proved, by means of examples, that consumers do not always 
derive advantage from the transfer of electricity works from private 
to public working, or by the erection of State or municipal works. 
The question of electric traction next receives attention. It is 
pointed out that as almost all large towns have been equipped with 
electrically-operated tramways, the only field of activity sub- 
stantially left open is the provision of high-speed city railways of 
the elevated or underground type, and of inter-urban lines. Several 
electricity companies have in recent years, and at great sacrifice, 
introduced electrical working on State railways, and proved the 
superiority of their systems over steam locomotion. [ut the hope 
entertained from this circumstance, that the schemes worked out in 
the meantime would be realised, has hitherto not been fulfilled, as 
the State railways do not regard electric traction as a compulsory 
necessity'so long as the unfavourable financial situation imposes 
reserve upon them. In addition, great difficulties are placed by 
the authorities in the way of the granting of concessions for inter- 
urban railways, particularly in Germany, owing to the apprehension 
that. the existing State railways would be prejudicially affected. 
The report concludes by stating that the degree of employment of 
the manufacturing companies closely associated with the bank was 
not unfavourable during the year, but in general complaints were 
made of low prices, so that it was only possible to obtain suitable 
— by a very large output and by reducing the cost of pro- 
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Scottish Tramway Managers’ Meeting.—The Scottish 
tramway managers had a most enjoyable outing at Rothesay last 
week, Those present included Mr. Pilcher, Aberdeen, president, 
and Mr. Coutts, Paisley, secretary of the Association. The visitors — 
were received by Mr. A. Robertson, manager, and Mr. H. H. Hill, 
resident engineer of the Rothesay Tramway Oo., and were shown 
over the local depét at Pointhouse. At a meeting held sub- 
es Mr. Fisher, tramway er, Dundee, read & paper on 
” ess Trolley Systems,” and on followed on matters 
terest to the pretension, 


big drop. We have, indeed, very little more to do in order 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Sarco” Condenser Leakage Indicator. 


Mussrs. SanpzRs, & Co., Lrp., of 108, Fenchurch 
Street, E.C., the makers of the device mentioned by Mr. S. Bayntun 
in our last issue for detecting leakage in condensers using salt 
water, have sent us the following particulars of the apparatus, which 
is shown in fig. 1. 

The tester is connected by means of a small pipe to the air-pu 

; discharge pipe, and the water to be tested is a feues to fill ee 
by opening valve 1. Cock 4 is then slightly opened till a fairly 
rapid flow of drops passes into tipping beaker 10. 

an solid to clog the cock 4 and the dropping 
ube is arrested by the fine ire gauze sieve 3, which i i 
tank 2 between inlet and . F placed in 
outlet. Pipe 5 provides 
for overflow, and the water 
is adjusted by valve 1 till 
a slight overflow is ob- 
tained. By this means a 
continuous stream of water 
passes through the appa- 
ratus, and a continuous 
supply of sample drops is 

taken off by cock 4. 

The reagents are placed 
in bottles 6 and 6a, and 
consist of silver nitrate 
solution, made up of fixed 
strength, viz: 42 grammes 
of silver nitrate crystals 
(pure) in 900 cc. of dis- 
tilled water, and potassium 
chromate, of any con- 
venient strength, it being 
used simply as a chemical 
indicator. 

The reagentsare adjusted 
to flow through the drop- 
ping tubes 7 and 7a by 
means of pinch cocks 9 and 
9a, till'a flow of 1 drop of 
each reagent to about 20 
drops of water is obtained. 
(This gives a limit of about 
5 grains per gallon of salt.) 

If the water under test 
is not saline, a deep red 
coloration will be pro- 
duced on the mixing of 
these chemicals with the 
water in beaker 10, as 
explained by “ Harbee ” in 
our issue of August 13th, 
due to the formation of 


silver chromate, which is of a deep red colour. If any sodium — 


chloride be present, silver chloride will be formed, and till all the 
sodium chloride is acted on by the silver nitrate no chromate of 
silver can be formed, and, therefore, no red coloration, silver 
chloride being white. 

The beaker 10 is pivoted as shown in the small detail inset, and is 
balanced by weight 12, so that it will tip over when full of liquid. 
A small stop-pin 11 ensures its tipping the right way, and keeps it 
in the correct position. When the beaker tips over, its contents 
are thrown into dish 13, and down the waste funnel 15. — 

A supply of the resulting liquid is thus always in 13 for inspection, 
light being thrown through it by means of groun’ glass 16, behind 
which an electric lamp may be placed. ; 

If any salt, or chloride, above the desired limit is present in the 
water under test, the red coloration instantly disappears, and 
whitish colour is produced in the liquid in dish 13. 

The apparatus may be eet for any desired limit of salt by adjust- 
ing the flow of drops of reagent, the number of drops of silver 
nitrate being increased in proportion to the limit of salt. 


Combined Push-and-Pull Switch-Fuse, and Lamp Lock. 


Messes. Wm. Sanpers & Co., of Falcon Electrical Works, 
Wednesbury, send us particulars of their new combined push-and- 
pull ironclad switch and fuse, which they have provisionally 
protected, and which they are manufacturing in all sizes up to 
500 amperes, suitable for all voltages up to 600. 

The case is of clean iron, carefully lined with asbestos, and 
suitably bushed for the cables; it is also so arranged that it can be 
made absolutely gastight and watertight. The slates are screwed 
to the case, and non-combustible dividing partitions extend beyond 
the maximum break position. The quick-make and quick-break 
action is extremely simple, and is achieved by means of two 
springs, working on sliding link pieces, supported outwardly from 
two machined slugs, cast on the inside of the lid, and in the centre 
by means of a gun-metal arm-piece engaging on the push-and-pull 
spindle. The switch blades are fit with two quick-break 
Reo contacts, and are arranged to operate simultaneously at all 
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When the switch is closed it is impossible to open the case before 
the circuit is broken, and, again, it is impossible to close the case in 


Fig. 


which the switch is enclosed until the switch is in the off position, 
This is achieved by a very simple and ingenious arrangement, 


A New Lamp Locx.—Many users of electricity have been 
troubled by the removal of lamps, (by unauthorised persons), from 
holders in public buildings, railway carriages, works, offices and the 
like. To prevent this, Messrs. Sanders, have introduced a simple 
lamp lock, which at a cost of 2d, will, they claim, obviate the uselof 
costly guard fittings. 

By using the shade carrier ring, screwing it down on to the lamp 
lock, as shown in the illustration, the lamp is practically secure from 
removal, At a small extra charge the eens lock can be provided 


Fic, 4.—Lamp Lock position 
TO RECEIVE Lamp, 


Fic. 3.—Lamp 
anp Lock, 


with a further fixing arrangement, but it is thought that the lamp 
lock without any extra attachment is sufficient for all ordinary 


purposes. 

It will be noticed that the lamp lock may be used to convert any 
standard shade carrier-holder into a “ keyholder.” 

It is not offered asa ‘‘keyholder,” but persons who do not mind 
turning a lamp in its socket will no doubt use it for this purpose. 


» There are many cases where lamps are now removed from sockets 


(spoiling the appearance of fittings and exposing the lamp to risk 
of breakage or loss while lying about) to save them from being used 
when wired up with others on a switch, and in these and many 
Other cases, this lamp lock will find a secondary use, Site s 


BUSINESS NOTES. 


-The Lochgelly Co,’s Installation : Water-Purifying 
Plant.—Ia our article on the above installation last week, on 
page 341, we illustrated a water-purifying plant, which we are 
now informed is a Simplex plant, supplied by Ms. Wm. Bony, and 
is, of course, distinct from the purifying plant mentioned in the 


Smenex Warer-Puriryina Poant. ~ 


article, which was supplied by another well-known maker, and 
installed in another position. The Boby Simplex plant, of which 
a clearer view is shown herewith, has a capacity of 10,000 gallons 
of water per hour, and utilises exhaust steam for heating the 
softened and purified water before feeding to the boilers. The 
water in question, obtained from pit or river, with a total hardness 
equivalent to 22°75 and 15 grains per gallon respectively, after 
treatment, remains with 2°5 and 2°75 grains respectively. We- 
have pleasure in drawing attention to this matter. 


Woodeson Water-Tabe Boilers.—We understand that 
some large and important orders for the “ Woodeson Patent” 
water-tube boiler, as manufactured by Mussrs. Cranky, CHAPMAN 
anp Co,, Lrp., have recently been placed with the firm, some of © 
the most recent being :—Three large boilers for Bary Corporation ; 
one large boiler for the Admiralty ; four large boilers for the new 
coke-oven plant. for Messrs. Strakers & Love, making the sixth 
tepeat order from this firm ; a large boiler for the Yorkshire Electric 
Power Oo., this being a repeat order, due to the success of a similar 
boiler installed in that station during the early part of this year; 
a further repeat order (the third) for two large boilers for the 
power station in Naples; also orders for large boilers for South 
Africa and Japan. 


Consular Notes.—Sweden.—The British Consul at 
Stockholm reports that there are two companies in that city 
providing means of communication by the telephone system. One 
is the Riks or State Telephone Co. with wires not only in Stock- 
holm, but throughout the lengta and breadth of Sweden, and con- 
nected also with Norway, Denmark and Germany; the other is for 
the town of Stockholm and places within 44 miles as the crow flies. 
Such questions as telephone rates, number of subscribers, and so 
forth, are dealt with at length. 

Later in his report the Consul states, regarding electrical 
smelting of iron ore, that the technical practicability of smelting 
iron ore by electricity was proved some years ago. A furnace 
which has been erected at Domnarfvet is estimated to be capable 
of producing about 3,000 tons of pig-iron per annum; its height 
is only about 7 metres and its diameter about 3 metres, It 
is claimed that the product is of excellent quality; sulphur 
is almost entirely eliminated, and the iron freed from gas and 


ag. 

The British Vice-Council at Lulea reports that there is a proposal 
on foot there to have the Kiruna-Norwegian frontier railway 
electrified. The power is intended to be taken from certain Jarge 
waterfalls adjacent to the railway. Surveys and experimental 
work are now being carried on, and it is rumoured that tenders 
will shortly be invited for the execution of the necessary electrical 
lines, buildings, &c. 

The British Vice-Consul at Skelleftea reports that the Ohrvikens 
Aktiebolag has contracted with the town of Skelleftea for 800 H:P., | 
and the Ytterstfors Triivarun Aktiebolag has bought 2,300 u.P. 
The distance from the electrical works to Ohrviken is 27 miles, 
and to Ytterstfors 31 miles, All the machinery for both these 
sulphite mills was supplied by Swedish firms. The contract 
between the town of Skelleftea and Ytterstfors is only in 
force during one year as to the quantity of 2,300 u.p, Each year 


- Bkelleftea has the right of disposing of 800 u.P. of this 2,300 if 


better cffers are received than that at present from Ytterstfors. 
The total horse-power of Skelleftea town electrical wcrks is at 
present 4,000 w.P., of which the actual town uses 600 u.P. for its 
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own purposes. Still there are more waterfalls belonging to the 
town which are not yet used, and there is a plan to develop these 
falls to give to the town at least 4,009 H.P. more. 

The British Vice-Conenl at Hernosand reports that a huge 
electric power station. has been built at Forsse by Graningeverkens 
Aktieholag. transforniing the power from the waterfalls of the 
Faxilfven (one of thé important branches of the Angerman River) 
into electric current at 40,000 volts, which is partly transmitted to 
the pulp mills at Kramfors, F:ané and Svano at a distance of about 


‘85 English miles The pulp mills have to pay for the power they 


use at the rate of 72 kr. (£4) per year and horse-power, The import 
of coals is consequently diminished by this-arrangement. -In-the 
future most likely a great many of the waterfalls, favourably 
situated, will be utilised in a similar way. The Government 
railways are making experiments to find out if they can profitably 
adopt electric power instead of steam for working the railways. 
The power at Forsse is calculated at 6,000 H P. 

China.—The British Consul at Canton, in a recent report, 
states that the electric light works there, built by the Chinese 
Light and Power Company, of Hong Kong, are situated at 
Neg Sin Moon (South Gate). The plant is up-to-date in every 
detail, and with the exception of an engine, is of British 
manufacture. It consists of three Diesel oil engines using crude 
petroleum, the total brake horse-power being 600, five steam 
engines of a total brake horse-power of 730, four Babcock- Wilcox 
water-tube boilers burning Japanese coal, and one Green’s 
economiser ; induced draught is used, and Contrsflo and Worthington 
condensers. The staft consists of two engineers, one main superin- 
tendent, and 121 Chinese. Electric energy is supplied to Canton 
city and the foreign settlement of Shameen by means of overhead 
high-pressure mains, carried on iron and wooden poles. The primary 
pressure is 2000 volts, the secondary or house service pressure is 
100 volts. The current is alternating. The supply in Shameen is 
continuous, that in the city being from sunset to sunrise. The 
number of consumers connected to the mains is 2,809, 167 in 
Shameen and 2,642 in Canton City. The total number of 8-c.P. 
(equivalent) lamps connected on March Ist, 1909, was 26 510. 
There are in addition to the above the Cauton Arsenal, smokeless 
powder factory, the provincial mint, a paper mill, a cigarette 
factory, several shipbuilding and ship-repairing yards, the railway 
works at the termini of the Canton Kowloon, Canton Hankow and 
Canton Sansbin lines, and the new river building now in course 
of construction, which requires steel bridges and landing 
stages. Lest, bowever, British firms take the trouble to 
send out illustrated catalogues and circulars, the Consul states 
that catalogues as such are useless, and that the only way to obtain 
orders is to follow the German and American example, and send 
out competent men who will find out exactly what the Chinese 
want, tell them exactly what they can supply and for how much, 
and, in short, be prepared to exercis3 that patience, tact and busi- 
ness.acumen. without. which in these days big orders are not 
ob‘ained in China. . British manufacturers are too often content to 
be. represented by merchants in China, who, however willing they 
may be fo push their wares, have not the time to devote to the 
business, and are without the necessary expert knowledge. The 
Consul is convinced that it is for this reason that so many. large 
orders for railway material, &:., have during the past year gone to 
German and American firms. 

Bosuia.—The British Consul at Saragevo reports that Bosnia is 
a land rich in natural resources, but it suffers from want of capital. 
The annexation question having been definitely settled, there is 
now no longer any reaton why speculators should hold back. 
Bosnia, moreover, possesses mineral resources and water-power 
which might very well be turned to account in the electro-chemical 
industry. Coal is present in sufficient quantities for industrial 
purposes, and labour is cheap, the natives being intelligent and 
well fitted for manual labour.. Much of the present poverty might 
be alleviated it there were plentiful opportunities of work. Rates 
and taxes stand at'a much lower figure than elsewhere in Austro- 
Hungary. 

Uruguay.—The British Minister in Monte Video, in a recent 
report, states that a Marconi wireless telegraph station bas been 
established on the beach near Maldonado. Its geographical position 
is latitude 34° 58’ 15”; longitude west of Greenwich 54° 56’ 57”, 
The name of the station is Punta del Este, and its minimum radius 
dis 500 km. (310 mi'es).. Last year a Special Committee was 
‘appointed to report.upon the question of instituting a.Government 
‘or municips! telephone service ; they have recommended the insti- 
‘tution of a national telephone service with underground lines, in 
accordance with plansdrawn up by a British engineer, in place of the 
present overhead wire system, and a project of law dealing with this 
‘question, which is, however, beset with certain legal and equitable 
difficulties in connection with the existing telephone companies, 
chas been submitted to the Chambers by the Government. The cost 
‘of the proposed work, calculated at ~$1,000,000° (£212,766), will 
‘probably be met by a loan of $1,500,000 (£319,149) at 5 per cent., 
‘and:J. per cent. redemption, the service of which will amount to 
$90,000 (£19,149) per year. It is not expected: that there.will be 
the slightest difficulty in raising this loan, as the Post Office surplus 
revenue has for séveral years averaged $90 000 (£19 149) per year, 
aud last year it amounted to$115,924 (£24,664), This revenue will 
only be under contribution during the time of construction as the 
telephone service; once itis established, will, it is anticipated, after 
deducting 50 per cent. for expenses, produce an income of $100,000 
(£21,276) per year. - The, electrification'of the:tramways of Monte 
‘Video, which has been carried out by an Anglo-American firm of con- 
‘tractors, has been completed after nearly four years.of work, The 
contract incladed the construction of 82 miles of track, the supply of 
215 cars, andthe building of power houses, as well as the preparation 
of all the engineering plans and specifications. e etigines 


have been supplied by a Birmingham firm, and British firms sup. 
plied the generators, the boilers, and all the cars, and it is fully 
recognised that the contracts have been most efficiently fulfilled, 

- Costa Rica.—The British Consul at San José reports that the 
Costa Rica Electric Light and Traction Co, has extended its tram 
line in San José, from the Pacific station to Rio Torres, about 1 mile 
and is building a further extension to Guadalupe (24 miles) This 
company has also acquired rights for a 5,00U-H.p. hydro-electrig 
power station at El Brazi}, and has begun work. 

Russia.—The British Consul at Moscow reports that the whole 
of the work of the concession for the electrification of the Moscow 
tramway system, to be paid for by Moscow city bonds, wag 
virtually in the hands of a British syndicate, which was to have 
taken over this loan at the very low price of 75. Unfortunately 
this very valuable concession was allowed to fall through. The 
yequisite funds were obtained by means of the loan raised in 
London, but nearly all the plant for the electric trams has now 
been ordered from Germany. Moreover, this contract for the 
construction of the electric trams was only the first contract the 
town was then willing to hand over to the British syndicate— 
— were other things to follow which would have been even 

igger. 


Private Meeting.— W. P. THEERMAN, trading as 
W. P. Theerman & Co., electrical engineers, 263, Oxford Row, 
Manchester.—The creditors of the above were called together last 
week, when a statement of affairs was presented, showing liabilities 
amounting to £6,006 163. 4d. The claims of unsecured creditors 
totalled £5,237 4s., while the Palatine Bank, Ltd. were scheduled 
for £761 2s.4d. There were also contingent: liabilities on bills 
discounted amounting to £57 23., of which it was expected that 
£8 10s. would rank against the estate. After allowing £151 1s, fo 
preference claims the assets were expected to produce £6,836 85, 2d. 
the estate thus showing an apparent surplus of £829 11s. 10d. ‘he 
assets were as follows: Stock-in-trade £570 43. 2d., work done on 
contracts in hand £1,018, plant, &., at New Brighton £436 16s. 104., 
estimated at £350, machinery £500, book debts £1,168 19s, 2d., 
expected to produce £1,150, office furniture £50, fittings, &c., £75, 
cottages at Bradford £1,700 (less mortgage of £850) £850, shares in 
Electric Light, Power & Hiring Co. £750, due on current accounts 
£1,246 16s., shares in Penrith Electric Supply Co., Ltd., £165, and 
‘shares in mill £262 10s. It was stated that with the exception of 
one or two small amounts for cash advanced, the whole of the 
liabilities were in respect of trade debts. Tle business had been 
in existence for a number of years, and balance-sheets were pre- 
pared regularly. In December, 1906, the balance-sheet disclosed 
a capital of £2,668, and by October of the following year the 
capital had increased to £3,589. Ia April of last year the capital 
stood at £5,848, while in O:tober of the same year the capital had 
decreased to £3,270. A balance-sheet was prepared at July 3let 
last; and this showed a capital of £1,400. The difference between 
this figure and the amount shown in the statement of affairs was 
accounted for by the various amounts written off the assets. 
Between January and O:>tober, 1907, the business showed a profit 
of £2,390, while during the next six months there was a profit of 
about £2 800. Between May 1st and O:tober 31st of last year, the 
trading resulted in a somewbat heavy lors. Owing to creditors 
having threatened proceedings, it was decided that the debtor should 
execute a deed of assignment to protect the assets, and Mr. Peter 
Gregson, chartered accountant, Manchester, and Mr. G. E Corfield 


(Messrs. Corfield & Gripwell, accountants), London, were ~ 


appointed to act as joint trustees. The creditors decided to leave 
the matter in the hands of a committee of inspection. The com- 
mittee appointed was as follows: Henley’s Telegraph Works Co., 

td., Messrs. Christy & Lampitt, Northern Accessories Oo., 
Messrs. Wright & Wood and the Sloan Electrical Co, . 


Aluminium.—It appears that the proposed syndicate 
of French aluminium makers has not yet been brought into 
existence, and as a consequence the question of the renewal of the 
International Convention has not made any progress down to the 
present time. The French companies, however, still expect to 
arrive at a definite agreement. A provisional understanding was 
come to early in August, prior to a conference of representatives 
of the makers, but certain points were postponed at the request of 
one of the companies for further examination. 


Time Recrorders.—Among recent orders booked by the 
INTERNATIONAL Time Recorpine Co. are the following :—Joseph 
Stubbs, Manchester, three recorders; Willans & Robinson, Ltd, 
Rugby, 10 recorders; Bournemouth Corporation, eight recorders; 
Joyce & Co., Sydney, five recorders; John Russell & Co., Ltd, 
Walsall, four recofders; Kodak, Ltd., Harrow, three recorders; 
Loders & Nacoline, Ltd., London, two recorders; aleo orders for 
of Manchester, Salford, Huddersfield and 

radford. 


Stolen Lamps.—At the resumed hearing of the charge 
against Withers and Brocklebank, at Manchester, of stealing 
‘tantalum ‘lamps, the former was sentenced to a month, and the 
latter to {wo months’ imprisonment. 


. Annual Sports.—The members of the RopeRTsoN AND 
Osram ATHLETIC Guus held their fourth ‘annual sports on Saturday 
last on the ground of the Latymer Upper School, Wood Lane, 
Shepherd’s Bash, by kind permission of the Governors. The 


entries, which numbered just under 400, were keenly competed for. , 


>The relay race for the Wilson challege cup was again won by 

General Electric Co. Athletic Club, ‘‘ London,” by about 30 yd. 
ne-of the chief items of the day was the Marathon race, from 
Pinner to tue ground, whith was won by A. Balley, in 1 hour and 
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15 minutes 83 seconds. ._ Another interesting item was the tug-of- 
war between the Osram and Robertson Works, which was won by 
the Robertson Works by two pulls to one. Mr. Wilson, Mr. C. J. 
‘Robertson and Mr, E. G. Sheppard officiated as judges, and the 
prizes were presented by Mrs. C. Wilson. The North Middlesex 
Silver Prize Band were responsible for some excellent selections, 
and also for music for the dancing in the evening. 


Trade Announcements.—The address of the Acczs- 
Manuracrurine Co., Lrp., is 1%, Dean Street, Soho, W., 


instead of that given inadvertently by us in the firm’s advertise- 


ment last week. 

Messrs. E. L, Apams & Co. have commenced business as elec- 
trical and mechanical engineers, at Radcliff Buildings, 89, Clerken- 
well Road, E.C., and they desire to receive manufacturers’ cata- 
logues, and lists of electrical and mecbanical accessories. 

Owing to the continued pressure of business in the northern 
district, the Watsatt Exsorriat Co., Lrp., have increased their 
accommodation in Liverpcol by taking lager offices on the ground 
floor in Central Chambers, South Castle Street, where there are 
convenient and roomy stores with a good entrance. Their old 


* stores are being fitted up as a workshop to enable them to carry out 


repairs more promptly than could be done if these were sent on to 
their Walsall works. 

Messgs, Mayor & Co., Ltp., of Hull, have lately extended their 
varnish department, and have erected a large ferro-concrete build- 
ing, fitted with an up-to-date plant for the manufacture of insu- 
lating varnishes and compounds, acid proof and other enamels, and 
similar specialities for the electrical trades. They have recently 
added to their electrical testing plant, and these additions 
enable them’ to make and mature larger batches of tested 
varnishes than were previously possible, and to meet the increased 
demand, 


Bankruptey Proceedings.— SHUTTLEWORTH, 
electrical engineer, Oross Court, Briggate, Leeds.—The first 
meeting of the creditors in this case was to have been held last 
week at the Official Receiver’s offices, 24, Bond Street, Leede, but 
no creditors attended,.and the matter, therefore, remains with the 
Official Receiver as trustee, 


Catalogues and Lists, —Messrs. WILD 


anp Co., Lrp., Brightside Boiler Works, Sheffield, and Queen 
Anne’s Chambers, Westminster.—TIllustrated circular giving par- 
ticulars of the “ Suckling ” water-tube boiler. 

Masses. A. P. & Sons, Liverpool Road, N.—Illus- 
trated list (S 20) in the firm’s usual style containing 16 pages of 
information with diagrams of movements and adaptations, also 
prices, &c, of their “Duplex” switches with central “ ff” 
position. 

Mr. G. B. Bowstu, Terminus Chambers, Holborn Viaduct, E.C.— 
New catalogue giving illustrations and prices ot the “G.B.B.” 
silent electric clocks. . 

Mgssrs, ARcHIBALD J. Wricut, Lrp., Leyton Green Road, 
N.E.—32-page -price list, with illustrations, of a variety of electric 
supplies for bell, telephone, and light iostallations. 

Tus Grose Co., Lrp., 11, Farringdon Avenue, E.C.— 
New 16-page pamphlet (K 11), in which are contained full descrip- 
tive notes with tabular particulars as to sizes, prices, weights, &c., 
of the “Santoni” flame lamps for street and shop lighting, the 
“ Santoni” single and double enclosed arcs, inverted open type 
lamps, &c. The lamps can be seen under working conditions in the 
show-rooms of the firm. 

Mussrs. Lupw. Lozwn & Co., Lrp., 30 and 32, Farringdon 
Road, E.C.—8-page pamphlet with fine half-tone illustrations and 
specified description of a 34-in. vertical boring and turning mill 
built by the Colburn Machine Tool Co., of America, for whom the 
firm are the sole British agents. 

Mussks. Evectric Co., Lrp., Adnil Building, Artillery 
Lane, E.C.—20-page catalogue (section giving in tabular form 
prices, code-words and catalogue numbers of ‘bayonet cap, Edison 
screw, and magnetic lampholders, hand lampe, water tight fittings, 
wall rosettes, and shade-holders. ; 

Messrs. ARON Evectaiciry Mater, 80a, Salusbury Road, 
Kilburn, N.W.—8-page pamphlet (No. 9) containing an illustrated 
description of the Aron maximum demand indicators for D.0. 
and A.C. 
| Mr. James Hanpry, Laminated Leather Works, Bridgeton, 
Glasgow.— 24-page illustrated pamphlet giving full particulars of 
Hendry’s patent laminated leather belting. 

Musszs. J.& H. Eldon Street House, H.C.—Something 
quite original in the way of a publicity folder has been issued to 
draw attention to the “ Arcoflame” intense flame arclamp. That 
this lamp is “matchless” for outdoor lighting is impressed upon 
the unsuspecting recipient by the front cover, which carries a real 
“gpecial Virginian” cigarette above an imaginary empty match 
box.; We are not sure whether that cigarette is intended to be 
smoked. 

Mzssrs. Eyquem's Parants, 10, Dean Street, Oxford Street, 
W.—Price leaflet. of accessories and engines for model aeroplanes, 
including sparking plugs, turn buckles, wire clamps, sockets and 
holders in alaminium, 

Unton Co., Lrp., Park Street, Southwark, 8.—.—New 
20-page list (No. 6,012) of low-tension switchgear, the manufactures 
which are described and well illustrated, including single and 
double-throw knife pattern main switches, laminated brush maia 
switches, change-over switches, porcelain handle switch fuses, 
ironclad house service fise boxes and other lines. Special attention 
shotld be directed to dictribution boards in cast-iton boxes, 5 to 10 
attipetes, for small lighting citcuits, und power distribution boards 
in water-tight cast-iron boxes fot three-phase circuits, for premures 


up to 600 volts... Tabulatedf{sizes, list numbers and prices are 
clearly set out. 

Tus Forrer & Jonsson Manuracturine Co., Madison, Wis., 
U.8S:A.—Descriptive price leaflet, relating to their diaphragm 
bilge pump outfits, 

Tue Janpus Arc Lamp ayp Exectric Co, Lrp., Hartham Road, 
Holloway, N.—New arc lamp catalogue. This has been entirely 


’ rearranged for easy reference, and formsa very complete list. 


Special attention is devoted to the new regenerative flame lamp, 
and full details are given of the firm’s ordinary enclosed lamps, 
photographic lamps, colour-matching lamps, anda variety of arc 
lamp accessories. The front cover bears an effective coloured 
representation of the Jandus lamp. The book is finely produced, 
generously laid out and copiously illustrated. It contains a great 
deal of information which will be useful to lamp-users and lighting 
engineers, Copies of the catalogue may be obtained on application 
to the Hartham Works, which is now the firm’s only address. 


Book Notices.— Dictionary of Chemical and Meiallur- 
gical Material. New York: Electrochemical and Metallurgical 
Industry. 1909. Price 50 cents.—This is a directory of the adver- 
tisers in the journal above-mentioned, giving concisely particulars 
ot their products; the latter are srranged in alphabetical order,- 
classified and cross-indexed. Part I includes machinery and 
material, Part II measuring instruments and laboratory supplies, 
and Part III is a professional directory. The book, now first 
issued, should prove very useful. 

We have received a copy of the first numberof Metal Industry, 
a new sixpenny paper devoted exclusively to the non-ferrous metal 
trades, which is being published by the Louis Cassier Co., Ltd., 
of 33, Bedford Street, London,.W.C. The paper is associated with 
a paper of the same name in the States, of which it will form the 
English edition, and the August issue contains a good deal of 
interesting matter. 

“ Hydro-electric Developments ard Engineering.” By F. Koester. 
New York: D. van Nostrand Co. London: A. Constable & Co., 
Ltd. 1909. Price 21s. net. 

« Examination Questions in Electrical Engineering.” London: 
8: Rentell & Co., Ltd. 1909, Price 1s. net. 

“Rules and List of Members of the Iron and Steel Institute.” 
London: The Institute, 19(9. Price le. 


Dissolutions and Liqnidations.—W. McLacuiay 
anp Co, Empire Works, Wortiey Road, Armley, Leeds, e~gineers 
and suction plant makers.—Messrs, W. McLachlan & E. K. Green 
have dissolved partnership. Mr, Green attends to debts and con- 
tinues the business, 

Gryegrators, Lrp.—A meeting is to be held at Duchy Chambers, 
Clarence Street, Manchester, on October 4th, to hear an accounts of 
the winding: up from the liquidator, Mr. G. B, Murgatroyd. 


France.—The Compagnie Fravcaise pour Exploitation 
des Procédés Thomecn-Hovston, of Paris, has acquired the accumu- 
lator works and business at Nenilly, of the Compagnie Francaise 
des Accumulateurs Electriques Union. 


Annual Ontings.—At Clacton-on-Sea, on Saturday 
last, in glorious weather, the staffand employés of Mzssrs. Sremuns 
Bros.’ lamp department held their annual beanfeast. The party 
left Liverpool Street by an early train, arriving at Clacton at about 
9.30 2.0. Luncheon was provided at the Clacton Palace, on the 
South Cliff, where the party numbered upwards of 200 employée. 
During luncheon the orchestra of the Palace played selections, and 
after the disappearance of the main items of the menu, the ccm- 
pany were entertained with songs, &s. Mr. Barfield, manager of 
the sales department, was unable to be present, and the toast of 
‘*The Kindred Firms” (Messrs, Siemens Bros. & Co., and Messrs, 
Siemens Bros. Dynamo Works, Ltd.), was proposed by Mr. W. H. 
Le Marechal (the works manager), in a few well-rhosen words. 
This was seconded by Mr. A. B. Holmes, who a)so proposed a vote 
of thanks to the Committee. 


South African Electrical Cable Contracts, — 
Commercial Intelligence says that the general manager of the 
Central South African Railways “has invited the representatives 
of English and foreign manufacturers in the Transvaal to meet him 
with a view to coming to an agreement in regard to the form in 
which tenders for electrical goods sbould be invited. Certain 
manufacturers, we understand, are precluded from tendering on the 
present specifications.” 


Victoria and Albert Museum.—lIn our article last 
week we drew attention to the good insulation tests obtained on 
the new electrical installation at the Museum. We are now 
informed that while Messrs. W. T. Glover & Oo., Ltd., as stated, 
supplied the paper-insulated main cables, the whole of the wiring 
was: carried out with 2,500-megohm grade rubber-insulated cables 
made bythe Liverpool Electric Cable Co. Ltd. who supplied 
for the Museum, through Messrs, T, Clarke & Co., something like 
40 to 50 miles of cable. 


Popularisivg “ Metfil’” Lamps.—tIn a recent issue 
ofthe Daily Mail a striking advertisement of Royal Ediswan Jamps 
occupied the front page of that paper. The advertisement is of 
particular interest to the electrical trades, inasmuch as the name 
and addrees of the Evtson & Ewan Co, ‘wus not given. Naturally 
those ‘induced by this advertisement to buy Ediswan Metiils” 
will be compelled to go to the electrician from whom they titvally 
purchase their electrical sundties, and not direct to the manufac: 
turer, This will doubtless appenl to the contractor and retail 


trader. 
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LIGHTING and POWER NOTES. | 


Beckenham.—A L.G.B. inquiry has been held into the 
application by the U.D.C. for sanction for a loan for £741 


for the purposes of the electricity undertaking and for the pro-. . 


vision of a clinker crusher for dealing with the clinker from the 
dust destructor. 


Bolton.—At a meeting of the Electricity Committee 
held on August 26‘bh, the borough ergineer was instructed to 
prepare an amended plan, and submit a scheme for a proposed 
railway siding to the electricity works. 


Brazil.—The cotton mill of the Fabrica Alianca, in Rio 
de Janeiro, and the Bangu Cotton Mills, at Bangu, 17 miles away, 
are being equipped with electric motors, the first-named concern 
having contracted for the snpply of electrical energy to the extent 
of 1,700 u.p., and the latter for 900 u.p., from the Rio de Janeiro 
Light and Power Co. 


Burslem.—A L.G.B. inquiry was held on Thursday last 
into the application of the T.C. to borrow £7,535 for the extension 
of the electricity works. The following are the details of the 
proposed expenditure: Condenser, £1,200; foundations, £200; 
600-Kw. set, £3,155 ; foundations, £300; switchgear, £100; 
buildings, £1,000; boiler, £1,400; settinge, £200; total, £7,535. 
There was no opposition to the application. 


Barton-on-Trent.—On August 25th a L.G.B. inquiry 
was held into the application of the T.C. for a loan of £4,000 for 
E.L. purposes, £1,800 being for mains,. £1,100 for feeders, £650 for 
services, £350 for transformers, and £100 for switchboard instru- 
ments. There was no opposition. : 


Canada.—The city’s experts promise that the laying of 
the conduits in connection with the Toronto electric distribution 
plant will be completed by November 15th, or by the time the 
Hydro-electric Power Commission expects to deliver energy from 
Niagara Falls in competition with the Electrical Development Co. 
The contracts for the remaining eight transformer stations in con- 
nection with the building of the Government power transmission 
ty been awarded by the Hydro-electric Commission. — 

anaara, 


Continental has been 
made to the authorities of the province of North Brabant for a con- 
to central electricity generating station 

or the supply of electrical energy for lighting and power purposes 
at Hoorn, Enkhuizen, and other towns in the istrict, = 


Cumberland Power Scheme,—According to the 
Financial Times, negotiations are proceeding between the Elec- 
trical Co., Ltd, London, and West Cumberland Power Distribution 
Co. with the object of acquiring all. the rights of the latter and 
erecting large electrical works, the site of which is that of the old 
North-Western works, on the north side of Workington. Mr. G. R. 
Beith is acting in the matter for the Elsctrical Company, and Mr, 
J. Paterson, Workington, for the Distribution Company. 


Fife.—The Fife Electric Power Co. has decided to install 
a 2,000-H.P. turbine set in the works at Townhill, the-result of 
which will be that the plant will be doubled. At present the com- 
pany is laying cables in Dunfermline, and it is underatood that it 
has decided to continue the overhead cable from the station at 
Cowdenbeath right into Lumphinnans and Lochgelly, the extension 
being for power purposes. : 


Hastings.—A 1..G.B. inquiry was held on August 25th 
into the application of the T.C. for a loan of £1,002 for trans- 
formera, and £1,100 for electricity purposes, viz., a high-tension 
main as a duplicate. There was no opposition. 


Japan.— Advices from Japan show that two new branches 
(i.e. the Bureaus of Electricity and Postal Deposits) have been 
added to the Japanese Department of Communications. The estab- 
lishment of the former Bureau was necessitated by the rapid 
extension of electrical enterprises in the Island Kingdom. 


London.—FuLHAM.—The electrical engineer has reported 
on the necessity of extending the boiler plant owing to the con- 
tinued increase in the output. He writes that as regards the 
engine room the presént capacity of the plant is 2,950 xw., which 
after allowing for reserve the largest plant, is 1,950 xw., assuming 
no repairs are in progress, and also subject to the whole of the 
condensing apparatus working perfectly. In the event of a failure 
of the water supply either from internal causes or from extremely 
low tides in the Thames, the capacity would be reduced to 1,350 
Kw., which is insufficient to meet even the output of last year. As 
regards boiler capacity there was a total evaporative capacity of 
92,000 lb. of water per hour; 18,000 1b. was put down as the 
destructor capacity, and varied with the condition of the refuse, 
and at Christmas or during a heavy snowfall no steam can be 
obtained from this source. He estimated the balance available for 
use at 78,000 lb. if refuse was available, and '!60,030 lb. in case of 
snowfall or holidays, when no refuse was available. The engineer 
“went on to say. that the very lowest figure they required was an 
evaporative capacity of 117,000 lb. per hour. Two years ago he 
took up the matter, but the introduction of metallic-filament lamps 
- upset. the calculations, and it. was decided to take the risk and 
await furtber developments. It was found now, however, that in 
spite of metallic-filament lamps the output was still growing 


rapidly, and the Soyertaend had to face an extension of plant 
immediately, especially as regards boilers. The Electricity Com- 
mittee approved of thé foregoing report. Quotations were accord- 
ingly obtained for the work, and the Committee provisionally 
accepted the tender (the lowest received) of the Stirling Boiler Co., 
at £2,377. It further conditionally placed an order with the Under- 
feed Stoker Co., Ltd., at £556, for two underfeed stokers. The 
electrical engineer is to carry out the remainder of the work. 


Merthyr Tydfil.—The Lighting Committee of the T.C. 
has provisionally accepted the offer of the Electric Traction and 
Lighting Co. for public lighting at Merthyr Vale and Aberfan, to 
which places the mains are to-b3 extended. 


South Africa.—The Far East Rand mines of the 
Anglo-French Exploration group is reported to have decided not 
to purchase power from the Victoria Falls Power Oo., but to erect 
its own central electric power station at the New Kleinfontein 
dam. The mines to draw their supplies from the new station will 
include the Benoni Consolidated, Boksburg, Apex, Rand Klip and 
New Kleinfontein. Steam turbines will be the form of prime movers 


to be employed, and compressed air will be generated at each mine | 


from electric compressors fed from the central station.-—Commercial 
Intelligence. 


Stourbridge.—At last there is a prospect of the electric 
light being placed within the reach of consumers resident in High 
Street, Coventry Street, Market Street and New Road. The laying 
of the mains and the connections is to be commenced immediately, 
and it is anticipated that in the course of six weeks the work, 
which has been taken in hand by the Midland Corporation Electric 
Sapply Co., will be completed. It may be remembered that the 
Urban District Council obtained the lighting order several years 
ago, but did not put it in forcee—having meanwhile found a suffi- 
ciently good speculation in the gas undertaking—and the order 
was subsequently leased to the company now carrying it into 
operation. 


Thames Electric Launches.—Our contemporary, the 
‘Motor Boat, in its notes on the Thames, says: ‘‘ The electric launch 


still holds its own for hiring purposes, the large fleet that has been . 


on the river for many years presenting still as up-to-date an 
appearance as when it was first put into commission. Having 
been well maintained, it is small wonder that these boats are still 
prime favourites with week-end or Sunday parties from town. 
There is no doubt that when a trip of more than one day’s duration 
is contemplated, the motor-launch is‘ more convenient than the 
electric launch, but for a single day, when the distance to be 
covered is not great, the electric boat is well suited to the require- 
ments of a party that is not entirely composed of motoring 
enthusiasts,” 


Trowbridge.—The U.D.C. has decided to oppose the 
application of the Western Electric Distributing Corporation for a 
prov. order for electric light. Under a previous order which lapsed, 
the Corporation went so far as to lay cables in the town. 


U.§.4.—Recent American papers refer to the extended 
application of electrical power in New England textile mills. 
Some 40 mills now possess some 98,000 H.P. of steam turbine plant 
for driving or producing power for factory use; a year ago the 
figures were 22 mills and 41,000 Hp. The General Electric Co. 
has 16 mills to its credit, with 49,500 u.p. installed; the Westing- 
house Oo., 13 mills and 15,000 u.P.; and Allis-Chalmers, 11 mills 
and 23,450 u.p. A large proportion of the above as also of water- 
generated power is utilised electrically, as some 175,000 u.P. of 
motors are installed in New England mills. 


— 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—The Corporation Electricity Committee last 
week discussed the question of the arbiter’s award between the 
Suburban Tramways Uo. and the TC. The position taken up by 
the company was that the reference to the arbiter was to fix the 
charge for energy at so much per unit supplied, whereas the 
arbiter fixed the price upon the maximum demand system, making 
astanding charge per annum of £900, and in addition to that a 
charge of $d. per unit supplied. This.award the company holds 
to be ultra vires on the part of the arbiter, and it declines to abide 
by it. The Corporation’s contention is that, while it does not 
admit that the award is outside the reference, the company’s agent 
acquiesced in the finding of the arbiter, and was now barred from 
taking exception to it. A Sub-Committee was appointed to in- 
vestigate the facts before the Committee should decide whether it 
should maintain the validity of the award or otherwise, At the 
game meeting a report was submitted showing the flat rates for 
electricity which would produce a revenue similar to that obtained 
for the past year. This question was postponed. 


Mexico.—The recent floods at. Monterey, whereby some 
£4,000,000 damage has been done and many lives lost, also resulted 
in the temporary abandonment of the electric tramways and light- 
ing through out the city. The Monterey Railway, Lightand Power 
Oo. is a British-owned concern. 

(Gontinuad on. page 385.) 
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THE DESIGN AND PERFORMANCE OF THE A.E.G. 
STEAM TURBINE PLANTS. 


Tue rapid increase in the number and siz of steam turbine 
plants, both for electrical and for steamship work, turned 
out during the last few years by the A.E.G., who are 


~Fia. 1.—Stanpargp 1,000-kw. OF THE ALLGEMEINE 


GESELLSCHAFI, 


represented in this country by the Electrical Co., Ltd., 
has led to a large extension of their works in Berlin. 
This extension inclades a large boiler house capable 
of supplying about 130,000 lb. of steam per hour, a 
central ‘condensing plant a3 well as a number cf separate 
condensers for use in testing the larger turbines, and test 
beds capable of accommodating a number of turbine sets at 
one time. Oa one occasion, for instance, the following sets 
were simultaneously erected on these testing beds : a 7,500-KW. 
turbo-alternator, an 800-KW. one, two separate 1,600-Kw. 
sets, a 1,250-KW. one, a 600-KW. one, a 4,500-KW. one, 
and four small 150-Kw. direct-current turbo sets. 

The loading of these sets, as far as turbo-dynamo3 or 
a'ternators are concerned, is accomplished by means of water 
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and wire resistances, and convenient connecting boards and 
leads are provided for coupling these to the various machines 
and measuring instruments. In order to save power, the 
temperature tests on alternator sets are often carried out by 
loading one machine on another with idle current. In the 
case of marine turbines, or others not fitted with electric 
generators, water brakes are used. A series of these is pro- 
vided, the largest of which can absorb over 12,000 H.P. at 
350 R.P.M., and the smallest 100 H.P. at 3,000 R.p.M. Ip 


these cases the outputs are measured either by balance 
weights or, a3 a check, by means of a torsion device which 
can be inserted between any turbine and the water brake it 
is driving. 

The A.E.G. turbine is of the Impulse 
type, and has a number of pressure 
step3 combined with a number of speed 
steps. Some four years ago the A.E.G. 
brought out their 1,000-kw. turbine, 
ranning at 3,000 R.P.M., and although 
this speed was considered high at the 
time for such an output, no fewer than 
150 sets of this one type (see fig. 1) 
have already been constracted or are at 
present under construction. The general 
tendency of turbine design has been 
towards the use cf higher speeds, or, in- 
other words, towards obtaining greater 
outputsat agiven speed. To obtain equal 
efficiency at low speeds involves the use 
of-increased material and greater care 
in construction, and the difference is 
especially marked when the permissible 
speeds are widely apart, as, for instance, 
in the case of 50-cycle alternators, where 
no speed between 3,000 revs. per min. 
(two poles) and 1,500 revs. per min. 
(four poles) is possible. The maximum output of a turbine 
for a given speed is determiaed by the possible,toutlet 
area for the steam leaving the low-pressure wheel, and 
this point can only be satisfactorily settled by a close con- 


Fic. 3.—Snowixa GovaRNor AND AUTOMATIC CONTROL FOR 


sideration of the maximum permissible peripheral speed and 
the length of blade suitable for a given type of wheel. In. 
the A.E.G. turbine the design of every part has been co 
carefully chozen that a peripheral speed of 150 m. per second 
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(29,500 ft. per minute) is permissible whilst retaining a 
factor of safety as high as 8 or 10. This is possible only 
because of the use of nickel steel, and because, in turbines, 


the stresses are steady (uni-directional) and not pulsating, as 
in the case of reciprocating engines. 

In the lower-speed turbines the blades are formed with a 
T-shaped foot, but in all the 3,000-R.P.M. turbines the blades 
are dovetailed into the solid nickel-steel wheel rim. The 
blades are separated by 
distance pieces, also 


tiff 


arrangement shown in fig. 3, with specially shaped cams 
operating the several valve spindles, has been adopted with 
success. The chief difficulty met with is the fact that even 


Fic. 4.—Sscrion THROUGH Low-SpEED TURBINE BrapDING. 


Fic. 5.—Srction tHRouGH Rotor Maanets. 


momentary variations in an otherwise practically steady 
load serve to operate the gear. 

The construction of the A.E.G. turbo-alternators can 
perhaps be best explained by means of a description of one 
particular size—that for 2,000 K.v.a. at 3,000 R.P.M. (fig. 6). 


dovetailed in. The outer 
binding ring is merely 
used as a covering, and 
has little todo with the 
support of the blades. —~ 
In all sizes of the 
A.E.G. turbine the high- 
pressure section has two 
or three rows of blades 
—te., for each pressure 
step there are several - 
speed steps. The use 
of several rows of blades 
in this way results in 
the steam, as it leaves 
the inlet nczzle, having 
a much higher speed 
than. the peripheral 


speed of the turbine 
wheel, the steam speed 
being four to five times 
as great in the case of 
two rows of blades, 
and six to seven times as great in the case of three rows of 
blades. This relatively high speed of the steam was at one 
time expected to increase the rate of wear of the blades, but. 
this is not found to be the case. In fact, when the con- 
densed water is re-used for feed water, as is the case with 
surface condensation, no wear can be detected after several. 
years’ work. Impure or acid steam, however, is more harm- 
ful to turbines than to reciprocating engines, because of the 
absence in the former of the protecting coat of oil which 
exists in the cylinders of the latter. The fact that so little. 
wear occurs in the turbines also enables highly superheated 
steam (up to about 350° C.) to be used with safety. 

In the case of the low-pressure sections of the A.E.G. 
turbines, the number of rows of blades depends on the speed. 
and pressure. The 3,000-revolution turbines have only two 
rows of blades in the low-pressure section, as in the high- 
pressure one, but the lower speed machines usually have a 
much larger number of rows in the low-pressure section, as 
shown in fig. 4. In the case of steamship turbines, the 
rows are arranged so as to give an excess end pressure_ore. 
way, so as to neutralise the end thrust of the propeller. 

From the characteristic steam consumption curves, repro- 
duced in fig. 2, for a 2 500-Kw. 1,500-revolution set, it will 
be seen that an increased efficiency at light loads can be 
attained by shutting off some of the nozzles instead of 
merely relying on the ordinary throttle-valve governor. 
Many methods of automatically controlling the nozzles by 
means of the governor have been tried, and recently the 


Fia. 6.—2,000-k.v.a. A.E.G. TuBB-GENERATOR. 


Fia. 7.—Macnet Core oF 
A.E.G. Rotor. 


The real limiting factor for the output at a given speed is 
the rotating part of the alternator rather than any part of 
the turbine itself, and consequently great care has been 
employed in its design. The whole corstruction of the rotor 


Fic. 8,—A.E.G. Statog, sHowina END CoILs. 
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is based on the principle that the normal stresses set up in 
it during construction shall be far in excess of anything that 
will be superposed due to its rotation, even at a speed 50 per 
cent. in excess of the normal. Only in this way can the 
necessary reliability be ensured. ‘ 

The rotor magnet construction is shown in fig. 5. It is 
of the uniformly toothed cylindrical type. The coils are of 
copper strip wound in the lathe, and the 
turns are insulated with a material 
capable of withstanding high mechanical 
stresses. The whole is then baked in 
vacuo, and is subjected, in heated steel 
presse3, to a pressure well in excess of 
the working stress whilst at a temperature 
above the working temperature. The 
resulting coil has the appearance of a 
single solid block, and is well able to 
withstand the rotational stresses for an 
indefinite period. Some 400 of these 
magnets have now been made or are 
under construction, and as yet no case of 
trouble, through insulation breakdown 
or change of mechanical balance, has 
occurred. 

The massive forged-steel spindle itself 
forms the yoke of the magnet, and the 
teeth forming the magnet cores are 
dovetailed into this, as shown. These 
teeth are made up of steel stampings 
riveted together, as shown in fig. 7, and 
the excess metal in the outer portion, 


The same care which is devoted to the rotor is also found 
in connection with the stator construction. The compara- 
tively small diameter of these high-speed machines involves 
the use of workmanship of the highest class in order to get 
the necessary amount of winding and the exceptionally thick 
insulation into the confined space. Special precautions have 
also to be taken against heavy and long-continued short- 


resulting from the taper shape, is 
stamped out. The steel out of which 
these teeth are made is thoroughly 
tested for bending and tensile stress 
in the testing machine before use. The magnet coils are 
laid in the teeth, and held there by means of wedges made 
of metal with a high electrical conductivity. These wedges 
are afterwards electrically connected at the ends, and form a 
very efficient damper system. The driving-in of the wedges 
not only puts the coils and teeth under high stresr, but also 
puts on a side pressure all round the periphery, which 
removes all chance of bending stresses being set up in the 
teeth. The teeth are consequently strained in exactly the 
same way as when in the testing machine, and the test 
results are, therefore, directly applicable to the finished 


Fie. View or Stator Construction axp END WINDINGS. 


circuits on the maine. The arrangement of the clamps’ on 
be “a. windings for this purpose is well shown in figs. 8 
and 9. 

The mall diameter also greatly reduces the ratio of the 
cooling surface to the watts lost in the machine, and makes 
it essential to employ some form of artificial ventilation. 
When a large volume of air is artificially drawn throvgh the 
machine, however, some precautions must be taken against 
the gradual accumolation of dirt and dust. For this pur- 
pose the A.E.G. pass the air through a special filter composed 
of pockets of porous cloth held in wooden frames. These 

filters can be readily cleaned by beating 


10.—ARRANGEMENT OF A.E.G. AND TORBINE- DRIVEN 


CIRCULATING AND AIR. PoMES. 


rotor. The absence of all castings of complicated shape 
enables the stresses in every part of the rotor to be checked 
by a rigid calculation. The finished rotors are all subjected 
to a test at a speed 50 per cent. above the no:mal—not as a 
test for strength, but simply as a balance test to ensure the 
discovery of any unforeseen irregularity, if such exists. 


them or by the use of compressed air, 
and it is only necessary to wash or 

' chemically clean the cloth after several 
years’ use. 

The air used for ventilation purposes 
is forced through the machinery, as 
shown in fig. 11, by means of a powerful 
compressor carried on the rotor spindle. 

One of the chief advances made in 
connection with the A.E.G. turbines is 
the use of separate turbine-driven con- 
densing plant with them. In a properly 
constructed turbine the condensed steam 
is entirely free from oil or other 
impurities, and so, if. treated in a 
surface condenser, is eminently suitable 
for return to the boilers as feed water, 
a3 it, enables both the boilers and 
turbines to be kept permanently clean. 

The condenser pumps and feed pumps 
have usually been of the reciprocating 
type, driven by auxiliary engines or 
electric motors, and with such pumps it 
is difficult to avoid the introduction of — 
some oil into the water. Consequently 
numerous efforts have been made to 
replace the reciprocating pumps by 

rotary centrifugal pumps. The. compact arrangement 
adopted by the A.E.G. is shown in figs. 10 and 12, the 
condenser itself being omitted. A  emall driving 
turbine is built with only a single pressure step, the 
steam from which is used either in the main turbine or 
for heating tke feed water. This emall and simple turbine 
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runs at 2,000 R.P.M., and is directly coupled to a centri- _—_ expelled into the atmosphere, whilst the water used in the 
fagal pump, which delivers the condensed steam from the operation passes into a tank, from which it is drawn and 
condenser either directly into the feed-water chamber, from circulated once more. The fine sub-division of air and 

water prevents the heat of compression 


oF. having any noticeable effect, although in 

some cases a small surface cooler is used 

OY LOO" No to keep down the temperature of the 

water used in the pump. The pump 

A for the condenser cooling water is of the 

Moe We | ain ordinary centrifugal type, occupying the 
LL Yi mid-position. 

The saving of space effected by the use 


of these turbine-driven pumps is very 
marked, and enables the central station 
floor space to be selected, merely so as to 
accommodate the turbo sets without any 
additional allowance for the condenser 
plant. Fig. 15 shows the condenser 
arrangements in one of the Berlin central 
stations, using the ordinary electrically- 
driven reciprocating pumps fitted into 
the smallest possible space; it farther 
shows the reduced space which would 
be required if the new turbine-driven 
pumps had bzen installed. It will be 
seen that the breadth of the room for 
two. sets (6,000 Kw. each) can be 
reduced from 17,500 mm. in the first 
Fic, 11.—D1acRam sgowinG Arg case to 14,500 mm. in the second, 

and the length of the room, in the 

which the feed pumps force it back to the boilers, or into a _—‘Jatter case, could also, obviously, be greatly reduced, 
neighbouring overflow tank. The demand for this new arrangement of the auxiliary 
Mounted on the same spindle, and in ‘he same casing,is | condenser machinery has been so great that, since its 


| Fig. 13.—DiaGkam sHowine Are Pump 


Water and Air Pump. ’ Cireu'ating Pump. Driving Turbine, RUNNER AND AIR CHANNELS 
Fic, 12.—Sgorion THROUGH TURBINE-DRIVEN CONDENSER Pumps. In 


also a special centrifugal air pump. As this pump has introduction at the beginning of this _Jear, plant «for 
to deal with rarefied air, it is impossible to design it on the a total output of some 170,000 Kw. has: béen ordered to 
same lines as ordinary centrifugal pumps working with be fitted with it. . 
denser fluids, and after a considerable 

amount of experimenting the A.E.G. 
have hit upon an arrangement which 
gets over this difficulty satisfactorily. In 
this pump, the rotating part is similar 
to the wheel of an ordinary water 
centrifagal pump. This draws in pure 
water from a central inlet in the ordinary 
way, and throws it out radially at the 
periphery into a gap connected with the 
condenser. After crossing this space the 
water pa3se3 into a number of channels 
cut in a stationary frame surrounding 
the wheel, as shown in fig. 13. In 
passing into these channels or tubes each 
small water element forces a certain 
amount of the air from the condenser in 
front of it, and a3 the water passes 
up the channel this air is gradually 
compressed more and more under the 
action of the kinetic energy imparted 
to the water by the rotating wheei. 
By suitable design the pressure attained 
at the outer periphery of the channel 
frame can be made equal to, or 
slightly greater than, the atmospheric 
pressure, and the condenser air is thus . Fic. 14.—ARRANGEMENT OF TURBINES AND CONDENSERS, WITH PUMPS. 
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SUPPLY COMPANIES’ APPLICATION 
FORMS. 


TxE oficial form is the permanent documentary 
link between the supply company and the consumer, and is 
the producible evidence of the contract between the two. 
Farther, it is a document that has certain latent possibilities 
in the way of becoming at any moment a valuable legal 
instrument. In view of this, one might reasonably 
anticipate that companies would spare no pains in getting 
the form into proper shape, and in carefully and ingeniously 
drafting out the clauses necessary to protect their interests. 


| | 
| 


14500 


WM MMW, 
Fic. 15.—12,000-xw. AEG. 382), SHOWING 
§pace Savep sy Turpine-Driven Pumps. 


Bat a survey of the application forms of the various. com- 
panies would compel the reader to admit that they were 
anything but masterpieces of painstaking—rather the 
Teverse. In fact, striking an average amongst them, one 
cannot but detect a certain savour of (if one may be excused 
a unflattering word) ineptitude. At any rate, to put it 


Mildly, many of them would certainly give the impression 


that no very extravagant degree of care had been lavished 
them. It must: be admitted, of course, that in the case 
of a fow of the companies, the form is drafted with foresight 


apprised of the fact. Surely it would be more politic merely 


and aptitude, and certainly approaches completeness ; 
but most of the forms provide plenty of openings 
for revision and expansion. To particularise, the 
Westminster Co.’s form, for instance, might be classed as one 
of the indiscreet type. In the first place, for some 
unaccountable reason, the contract form is detachable from 
the page setting out the conditions of supply. The con- 
‘sumer is directed to tear off the contract page when filled in 
and send it tothe manager, and a perforation is provided to 
facilitate the tearing-off from the general clauses of the 
agreement. The contract form begins: “I (We) hereby 
agree to receive and pay for a supply of electrical energy on 
the foregoing terms.” . . . It is difficult to see, therefore, 
what peculiar idea prompted the Westminster Co. to arrange 
for an important part of the agreement to be detached and 
presumably kept (or thrown on one side) by the consumer. 
The conditions are obviously put there to protect the com- 
pany’s interests, and to form part and parcel of the contract 
form that is kept in hand by the gompany. The West- 
minster Co. are, therefore, in :the remarkable position of 
having in their possession some thousands of these half-sheet 
contracts, with the other halves, however, absolutely irrecover- 
able. Surely it would be an awkward position if one of these 
halves had to be produced in a Court of Law, and reference 
to be made to the “foregoing terms” mentioned in the 
sheet. It would surely be acknowledging a somewhat loose 
procedure to have to admit that the actual wording signed 
for by the consumer was not producible by the company. 
To produce a “half” torn off another agreement form, 
although identical in wording, is not at all the same thing. 
The reason for so quaint an arrangement as this detachable 
gheet is, therefore, difficult to see. Hn passant, one might 
remark, too, on the somewhat humorous expression in 
Clause 10, notifying “energy to be supplied continuously, 
day and night, Sundays included, but... .” The “ Sun- 
days included ” is quite a touch of originality. 

The application form of the St. James’ aud Pall Mall Co. 
is by no means comprehensive ; indeed, it is of asomewhat abbre- 
viated nature. In one of the clauses the purpose of the 
insertion is apparently expressed rather indiscreetly. The 
clause evidently refers to stopped meters and the like; the 
phrasing of the clause, however, runs thus: ‘Should any 
meter be found to register inaccurately, or otherwise be un- 


available for measuring the supply, the consumer agrees to 


pay in respect of the electricity supplied for the period in 
question a reasonable proportion based on the former read- 
ings of such meter, or on subsequent readings of a meter 
substituted therefor.” Obviously this is meant to apply to 
meters under-registering ; but a meter that over-registers 
also comes under the designation in the clause. In practice, 
when a consumer asks for the meter to be tested, he is often 
dissatisfied with the small percentage to be refunded, say 
when it is certified as slightly over-registering, and it is not 
at all uncommon for him to want to pay the same as some 
previous corresponding quarter ; and the prima facie reading 
of the clause quoted would seem to give some sort of 
countenance to the idea. 

The Charing Cross, West-End and City Co. make use of 
a term in their application form which is likely to confuse 
the ordinary person. They designate themselves throughout 
as the “contractors.” Considering that the word, so far as 
ordinary consumers are concerned, is understood to mean the 
people who do the wiring, it is inviting misunderstanding to 
use the term in a paper for the hands of the public. 
(Curiously, another company operating in part in the same 
area—the City of London Co.—print on their application 
form a notice that, as a supply company, they have no con- 
nection with any firm of “contractors.”) The haring 
Cross Co. have a curious beginning to their contract form. 
It runs to this effect : ‘I hereby request you to connect my 
installation at with your mains on or before the —— 
day of ——-—.” There is no precautionary mention in any 
of the clauses as to due notice being given, and so on, or 
supply not being guaranteed by any date. \ With introductory 
words such as the above, the acceptance of the application 
might ‘be claimed as being bound up with the condition as 


to date. The notification of acceptance to each consumer — 


would, therefore, seem to demand that, if the requirement as 
to date were not complied with, the consumer should be 


) 
ar 
OM: 
| 
| Kani 
ae 
be 
ve 


884 ELEOTRICAL REVIEW, (Vols. 190, 


to leave a space for date when wiring finished, or something 
akin, which would in no way suggest any obligation on the 
company in this respect to accept the application, 

The foregoing instances by no means exhaust the points 
open to criticism, but are merely indicative instances to show 
that many of the application forms would suggest a necessity 
for a complete redrafting. It is curious, perhaps, that, in 
view of a few of the companies putting out a more or less 
complete application form, with adequately expressed con- 
ditions, the companies with immature and faulty forms should 
not at least have followed their lead. 

As regards the question of selecting the various items 
which should be embodied in the application form, the best 
guide is a consideration of the points of dispute likely to 
crop up between the company and the consumer, as the 


- bulk of the clauses may frankly be regarded as set down. 


with the single‘aim of defending the company’s interests. 
These clauses, together with those which are put in purely 
to give information (such, for instance, as the ones relating 
to scale of charges, pressure, rent of meters, complaints, 
&c.) should be grouped together on one side of the page 
under the comprehensive title of “General Conditions” 
(under which the company will supply energy). 

The other side of the application form consists merely of 
tabulated spaces, which, when filled in by the prospective 
consumer, give full details of the installation in respect of 
which the supply is required. As regards this side, no 
comment is necestary, since the same is merely a matter of 
careful tabulation. The “General Conditions” side of the 
form, however, gives ample scope for a judicious selection of 
points to be covered. (It might be remarked, however, in 
passing, that advertising matter of any kind is quite out of 
place on an application form, seeing that the form comes 
into play only after the question of supply has been finally 
- decided upon.) Outside the purely informative clauses, the 
other points may be roughly grouped under the two head- 
ings of financial and technical. The “financial” clauses 
ate inserted to cover the company in regard to due payment 
of the accounts and in defining the responsibilities which 
attach to the consumer. The “ technical ” clauses are there 
to provide against the company being held responsible for 
certain contingencies, and to cover their interests in regard 
to the property on Consumers’ premises, and in respect of 
their rights for insisting on the consumer’s installation being 


maintained in a proper state of efficiency, and of access to” 


inspect and examine, &c. The company are protected, of 
course, in regard to the foregoing by the various provisions 
in their Orders, &. At the same time, in everyday 
practice, it gives a satisfactory and immediate finality to a 
dispute with a consumer if he can be referred to a specifically 
worded clause to which he has assented by. his signature on 
the Application Form, and which disposes of his ground of 
contention. ‘To have to rake out a copy of the company’s 
Order is a very clumsy alternative in comparison. 

As regards the “ financial ” clauses, these should at least 
cover the following points:—That accounts would be 
rendered quarterly, and must be paid within seven days ; 
further (and this is of a certain importance) that they may 
be rendered also at any time during the quarter, and that 
immediate payment may be requested. The usefulness of 
this clause comes in, say, in cases where certain facts about 
& consumer come to the company’s knowledge which may 
give a reasonable suspicion of his becoming financially shaky, 
but which the company would not be justified in stating to 
the consumer. The company in such cases can point to 
‘such clause and claim that in view of this no special explana- 
tion of the rendering of a period account is called for, and 
so avoid taking any (possibly) serious attitude. The pro- 
vision for claiming deposits should be included, and this 
should be worded so that a deposit may be asked for at any 
time, and not merely at the time of making application for 
supply. It should also be specified that the deposit thus 
made will not be allowed to apply to running accounts. Two 


other points that are cognate with the foregoing are those . 


relating to disconnection on non-payment of accounts and to 
the necessary notice to determine the agreement. It might 
also be useful to notify that complaints as regards accounts 
- moust be made within, say, a week of receipt of account, and 
must be made in writing. The latter point safeguards the 


company sagainst.the rather shifty type of consumer who, 


perhaps, delays the payment of account to the last moment, 
and then tries for still farther delay by claiming that he 
mentioned to the collector or to someone or other that he 
wanted the account looked into, &c. Tenants should also be 
made responsible for sub-tenancy accounts. 

Disputed accounts should be covered by a clause giving 
particulars of the consumer’s rights to an independent test 
and tke payment of the necessary fees, a stipulation bein 
made that adjustment of accounts will not be made further 
retrospective than the quarter in dispute. 

As regards the clauses which might be classed as the 
“technical” as opposed to the “financial,” the fol- 
lowing are some of the points that should be 
covered. The company should be protected against any 
claims that might be brought in regard to the company 
finding out that the premises in respect of which an application 
has been lodged, are either outside the company’s area of 
supply, or are situated off the present route of the company’s 
mains. It should also be clearly stated that the company, 
while doing all they can to give supply promptly at date 
requested, cannot definitely undertake that supply shall be 
given within any definite time. The stipulated distance 


- that the company are prepared to run services without 


charge should be stated, and a provision made that way- 
leaves over any private property must be obtained by the 
prospective consumer. As regards continuity of supply, in 


view of possible breakdowns, a clause should be inserted to, 


cover, and also to give the company liberty to disconnect for 
short periods for their own purposes. A clause should also 


cover the rights of the company’s officer to inspect and ° 


read meters, &c., during certain hours, and should state 
that any such officers will produce, on demand, 
an official warranty for entrance. With regard to the 
installation itself and the apparatus, such as arc lamps and 
motors or connections therewith, there should be a short 
paragraph referring to the company’s rules and to the rules 
of the Institution of Electrical Engineers, and it should be 
specifically stated that the avproval of the company’s engi- 


-neer must be obtained in regard to the installing of are 


lamps and motors. A test by the company should be pro- 
vided for, and a penalty fee stated for subsequent tests should 
the installation necessitate such by not coming up to the 
requisite standard. Also it should be clearly stated that the 
company is not responsible for any of the consumer’s installa- 
tion beyond the company’s cut-outs. A clause should be 
inserted stating that the consumer is responsible for any 
damage to the company’s property on his premises both by 
fire and otherwise. 

The foregoing indicate the broad lines on which the 
general conditions should be drafted so as to cover the com- 
pany in yarious contingencies. The points mentioned cover 
what may be considered as the minimum number expedient ; 
they may, of course, be expanded or added to. The limitis 
really the space at disposal, and this is governed by the size 
being kept to handy dimensions. A single-sheet application 
form is certainly the desideratum—one side for tabulated 
details, the other for the general conditions. As regards 
the actual phrasing of the clauses, the provisional orders give 
a general guide in respect of a good deal of the matter. 
Finality, in regard to embodying all that is necessary, is 
hardly to be achieved. From time to time, various points 
must necessarily crop up which may render it advisable to 
add a clause or so, or to modify or expand some already 
included. The form, in fact, should always be carefally 


revised on each occasion of reprinting. 


Copper.—The Financier for August. 24th publishes an 
article on stocks and supplies, in which it quotes the statistics of 
the Copper Producers’ Association. according to these, the acteal 
decrease in the world’s stocks at the end of July was nearly 5,000 
tons, due to increased American consumption. This takes into 
account the increase in visible supplies. The table of productions 
for the past seven months given shows June and July 3°8 million 
pounds, against January 3°6. Deliveries, however, have increased 
from 1°9 to 4’8 million pounds, and have exceeded production since 
April. The tenor of the article is that a strong revival in trade is 


commencing in the United States, and that the production is nut 


meet it, 
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_ TRAMWAY and RAILWAY NOTES. 


(Continued from page 378.) 
Bacup.—At the meeting of the T.O. this week, it was 


“yeported that Parliament had granted powers to the Whitworth 


Urban District Council, to construct tramways from the terminus 
of the existing tramway at Henley, to the borough boundary of 
Bacup at the Britannia, and that the Rochdale Corporation had 

eed to lease the same as far as the Red Lion. Hotel at Shaw- 
forth, with the option to lease thé remainder at any time; it 
was resolved by the Bacup.T.C. that the Electricity and Tramways 
Committee be appointed to meet representatives of the Rochdale 
Corporation, with power to arrange with them terms for the lease 
and working of the suggested extension of the Whitworth tram- 
ways from the borough boundary to the centre of Bacup. 


British Colambia.—The British Columbia Electric Rail- 
way Co. and the City of Victoria have come to an agreement whereby 
the city agrees not to install a power plant in competition with 
that of the company without offering to purchase the company’s 
plant at a price to be fixed by arbitration. The company on its 
part agrees to reduce the cost of electric light to the citizens and to 
install a power plant at Indian River, some 50 miles from Victoria, 
at an expense of about $1,500,000. The new arrangement is similar 
to that existing in Vancouver, and must be ratified by the rate 

ayers before coming into force. eae 

According to reports, the Canadian Pacific Railway is investigat- 
ing a scheme for electrifying the Columbia and Western branch of 
the system. The West. Kootenay Power Co. is indicated as likely 
to supply energy to the sections in the neighbourhood, which deal 
with a heavy mineral traffic to local copper smelters. 


Continental Notes.—Rvssta.—In connection with the 
St. Petersburg tramways, to which reference was made last week, 
the Société Parisienne pour )’Industrie des Chemins de Fer et 
Tramways is negotiating with the municipality in regard to the 
taking over'of the tramways, and the acquisition of further con- 
cessions for lines, all of which would be worked by electricity. 
The transaction represents an operation of the value of £4,800,000, 
in the financing of which the Société Générale, of Paris, would 
co-operate. 

Hortanp.—An agreement has been entered into between the 
Minisier van Waterstaat and the Nederlandsche Buurtspoorweg- 
Maatechappij, of Utrecht, whereby the latter are granted a con- 
cession to coustruct and work an electric. railway from Utrecht to 
Zeist via Bilt. The work of construction must be completed 
within two years from the date of the concession.—Board of Trade 
Journal. 

TurKEy.—It is reported from Berlin that a company is in course 
of formation under German auspices for the purpose of con- 
structing a system of electric railways in the Constantinople 
district. 

Swepen.—A Swedish engineer, Herr Quistgaard, is the author 
of a project for the construction of an electrical railway under the 
Sound, to connect the town of Malmo with Copenhagen. The 
projected line would be 236 km. long, 16 km. of which would be in 
a tuonel under the sea, 

Ivany.—The Ministry of Public Works has issued a favourable 
report in connection with the concession for the construction and 
working of an electric tramway from Trani to Corato. A favour- 
able report has also been issued relative to a concession for the con- 
struction and working of an electric tramway from Badia to Ripoli 
and Grassina, in the province of Florence. 


Halesowen.—The B. of T. has confirmed the Halesowen 
Light Railways (Transfer, &c.) Order, 1909, by which the Council’s 
powers are transferred to a company. ; 


Haslingden.—At the Haslingden Council meeting on 
August 26th, it was reported that several letters had been received 
from Messrs. Dick, Kerr & Co. with regard to the span wires, 
Alter come discussion, it was resolved that the tangential suspen- 
sion system be dispensed with; that ordinary mechanical ears be 
fixed on the overhead line within the borough as early as con- 
venient, and that Kay’s patent grooving machine be used for the 
fixing of the ears. 


Isle of Wight.—At the recent half-yearly meeting of 
the Isle of Wight Central Railway, the chairman said there had 
been two proposals for the electrification of the line, neither of 
them definite. One offerhai been dropped, and the other proposal 
involved buying up the company. 


Rawtenstall.—The members of the Whitewell Valley 
Ratepayers’ Association are petitioning the Rawtenstall T.C. in 
favour of the construction of electric tramways in the Lumb 
Valley—a rapidly-growing district. 

Siam.—The Baker Motor-Vehicle Co., of Cleveland, 
Ohio, U.S.A., has jast completed a small two-seated electrical 
victoria to the order of the King of Siam, for his personal use on 
State occasions in Bangkok. The body is painted white, the 
upholstery being in a delicate shade of pale green broad cloth; all 
the fittings are silver plated, while the handles of the different 
levers are of pearl. 


South Shields.—Mr. L. E. Harvey, general manager 
and engineer of the Corporation Tramways, in his first annual 
report (and the third of the undertaking), refers to two 

ocal interest, concerning the 


of more than | cost of entrgy, 


He says: “The original account for the year for units consumed, 
rendered by the Hlectricity Committee, was £8,957,-working out at 
1°94 uaits per car-mile, from which a rebate of £1,027 was offered, 
leaving £7,930 (= 1°707 units per car-mile). I considered that 
£6795 (= 1465 units per car-mile) was a fairamount. The amount 
finally agreed upon was £7,107, working out at 152 units per car- 
mile.” Altbough the matter has been settled, he regards the amount 
as too high, as since the meters have been recalibrated, and have 
been in use four months, the units per car-mile are 1379. He 
farther suggests the fitting of meterson all the cars. In regard.to 
the price paid for current generally, Mr. Harvey says the price 
is considerably too much, based on the prices paid by other noder- 
takings. He makes a comparison between the price paid by his 
department, and the price paid by ordinary power consumer in the 
borough. The outside power consumer paid 14d. per unit for the 
first 5,000 units per quarter, and 1d. per unit. afterwards, with 24 
per cent, discount. The tramways pays 14d. per unit for first 
400,000, 1‘4d. for next 200,000, and 13d. afterwards; with no 
discounts, The accounts which accompany the report show that 
the total income was £29,580, equal to 9°087d, per car-mile. The 
expenditure was £19 405, and £10,175 wascarried to the nét revenue 
account. Traffic expenses totalled £7,548 ; general expenses, £2,719 ; 
general repairs and maintenance, £2,030 ; power expenses, £7,106. 
Interest paid amounted to £6,016 ; and contributions to the sink- 
ing fund totalled £3,899, leaving a net profit of £423 transferred to 
the reserve fund. This latter fund now stands at £5,979. 


Tasmania.—The Launceston tramway scheme does not 
make much progress; the offer of the London Syndicate for 
‘laying down the system was for £65,875, and was much higher 
than the Corporation engineers estimated (£42,298). 


U.S.A.—The Trackless Trolley Co., of New York city, 
has been incorporated with a capital of $150,000. The company 
has secured the A-nerican rights to a system which has been 
used successfully. in Germany. 

The Pacific Improvement Co. is planning to experiment with a 
trackless trolley. The company wil! build a 60-mile line for track- 
less trolley from Del Monte by way of Monterey, Pacific Grove and 
Pebble Beach back to Del Monte, with a branch 43 miles on 
the Monterey peninsula.—LZlectric Traction Weekly. 


Wolverhampton.— Considerable progress has now been 
made with the laying of the tramway between Queen Square and 
Teu Road, which will link upthe Pennfields district with the 
town. It is hoped that in the course of perhaps a couple of weeks 
this section will have been completed and ready for the Government 
inspection. The line will be a great boon to the travelling public 
who have hitherto been served by motor-’buses, which have not been 
always reliable. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Interruptions and Repairs i— 


Tourane-Amoy es June 17, 1909 

Assab-Perim . ee oe 

Gibraltat-Tangier .. .. Aug. 7, 1909 
Melilia-Chafarinas.. . ‘ew és +. Aug. 7, 1909 Aug. 30, 1909 
Cueta-Tangier es .. Aug. 7, 1909 Aug, 27, 1909. 


Icebergs and Cable Ships.— The Halifax, N.S., 
Morning Chronicle describes measures taken to get rid of a large 
iceberg at Cuckold’s Cove, where the ends of the new Commercial 
Cable at Newfoundland are being landed. Gun-cotton was at first 
tried, without effect, and then dynamite was resorted to. To place 
the charge a number of men from the cable steamer Mackay-Bennett 
and the Reid Newfoundland Co. had clambered on to the iceberg, 
when the monster under their weight lost its balance and 
began to topple over towards the water. Several of the men 
jumped into the water and were picked up by the steamer’s launch. 
‘Those remaining on the berg had a marvellous escape, as it ceased 
its downward roll just as the part on which they were standing 
reached the water's edge, a new balance having apparently been 
created. The men then hastily got on shore. Finally the cable 
ship Mackay-Bennett took the berg in tow and conducted it out to 
the open sea. 


New Cables.—The first section of the Germany-South 
America cable scheme was opened for traffic on 26th ult, between 
Borkum and Teneriffe. 

The length of the new cable of the Commercial Cable Co. from 
8t. John’s, Newfoundland, to New York is 1,307 n.m. 


The Newfoundland Cable Dispute.—A further com- 
munication on this subject has come to hand from the Commercial 
Cable Co., enclosing a copy of a letter addressed to the Secretary 
far the Colonies on August 20th in reply to the remarks of the 
Anglo-American Telegraph Co, The’ former contends that, far 
from creating a monopoly, the agreement was made solely to break 
up a monopoly which the Anglo Co. had had for 50 years, and which 
would be restored if the agreement were rescinded. The Anglo Co. 
has 590 - miles .of landlines in Newfoundland, and competes with 
the Government for local as well as foreign business, while the 


except through the Govern- 


Commercial Co, is excluded by its contracts from doing any 
telegraph business in Newfoundland, 
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ment, If the contracts were abrogated by mutual consent, or if the 
contract of 1905 was not renewed in 1915, there would then 
be three competitors for cable business—for, it is hinted, 
if the Commercial Co. were not permitted to do business 
in Newfoundland, the U.S. Government would retaliate, in accord- 
ance with precedent. The Commercial Co. denies that it was 
exempted from taxation by the contract, and states that, if it had 
five cables running through Newfoundland, like the Anglo Co., it 
would have to pay $20,000 a year to the Government, like the latter, 
though it would receive $4,000 yer contra in return for maintaining 
an office in 8t. John’s. The Commercial Co. takes exception to 
Sir Ed. Morris’s remarks concerning the publication of its letter 
before he had seen it, and concludes with the statement that it has 
invested a million dollars on the faith of a reasonable contract witha 
responsible British Government, which it expects to comply with 
the conditions likewise. 


Rescue by Wireless.—The steamer Ohio struck a rock 
off the coast of Alaska on Friday last, and began to sink; the 
wireless operator, a Canadian jnamed George Eccles, telegraphed 
the position of the ship to neighbouring vessels, which sent aid and 
rescued 128 lives, Unfortunately, the operator, heroically remain- 
ing at his post to the last moment, went down with the ship, 
together with four other persons. 


Transvaa].—It is reported that important extensions 
of the Transvaal telephone and telegraph services are to be 
carried out, and the trunk telephone lines will be carried to the 
boundary, with a view to their ultimate extension to the coast. 
Telephonic communication between Cape Town and Pretoria will. 
be essential under the new régime. The outlay for the extensions 
is estimated at £250,000. ~ 


Wireless Telegraphy.—In the House of Commons on 
Monday, Mr. Crooks arked the Postmaster-General whether he had 
refused to grant a licence under the Wireless Telegraph Act to Mr. 
C. E. Kelway in connection with the proposed installations of his 
sound-locating system on the south and south-east coasts of 
England; and, if so, whether that refusal was due to objections 
raised by the Admiralty. Mr. Buxton replied:—Mr. Kelway’s 
sound-locating system involves the use of wireless electric signals, 
and I was sorry to be compelled some time ago, after consultation 
with the Admiralty, to refuse the grant of a licence to him for its 
installation at Dover or on the south or south-east coast of England. 
The reason for the refusal was the risk involved, in connection with 
the working of the system, of interference with the naval and com- 
mercial wireless telegraphy which is so largely carried on in those 
regions, A licence was, however, offered to Mr. Kelway for the 
trial of his system in some locality where this objection did not 


apply. 

Replying to Mr. Crooks in the Parliamentary papers, Mr. Sydney 
Buxton, the Postmaster-General, says that the capital cost of the 
Post Office wireless telegraph station at Bolt Head has been about 
£2,000, and its annual cost, including allowances for interest and 
depreciation, is estimated at about £750. The work of the station 
has hitherto been chiefly experimental, and in connection with the 
arrangements for giving effect to the International Radio-tele- 
graphic Convention. A-.considerable number of ships report their 
position to Bolt Head in passing, but happily no messages have had 
to be received from ships in distress. 

Telephones in the vicinity of the Manhattan Beach and Brooklyn 
Navy Yard are said to be experiencing considerable interference 
from the neighbouring wireless installations, and if it is found 
impossible to overcome it, installations will have in future to be 
erected at such a distance from telephone lines as to avoid this 
trouble, 

The Japanese Government now owns five wireless installations, 
and several vessels of the mercantile marine are also fitted. 

The provision of wireless communication between Teneriffe and 
Senegambia is under consideration. 

A company is being formed to work the Poulsen patents through- 
out the Empire. . A licence has been obtained to erect a station in 
Canada, and an Irish station is nearly completed. 

The Marconi wireless station at Morien was burnt to the ground 
on August 21st. 


Wireless Telephony.—Further experiments in wireless 
telephony have been carried out on the system invented by Lieuts. 
Jeance and Oolin. It is reported that communications were 
successfully exchanged for several hours between Toulon and Port 
Vendres, a distance of 155 miles. 


CONTRACTS OPEN and CLOSED. 
| OPEN. 


Australia. common battery tele- 
phones and protectors for the P.M.G. See “Official Notices” 
August 20th. : 

Ballinasloe.— September 10th. The Committee of 
Management of the Ballinasloe District Lunatic Asylum wants 
tenders for the supply and erection of overhead cables. See 
“ Official Notices ” July 30th. 

Brazil.—October 5th. Tenders are being invited by the 
municjpal authorities of Corumba (Province of Matto-Grosso) for 
fhe establishment of a central electric lighting station in the town. 


- 


‘the storage battery of 110 cells installed at Culcheth 
Homes. 


Dublin.—September 18th. 750 .c. meters, single. 
phase, for the Lighting Committee. See “ Official Notices ” to-day, 


Edinburgh.—September 4th. The Corporation invites 
tenders for a motor-alternator and for an electric lighting installa- 
tion. See “ Official Notices” August 6th. 


Grimsby.—September 17th. Paper-insulated lead-covered 
cables for the Corporation. See ‘‘ Official Notices” to-day. 


Haugary.—September 18th. Tenders are being invited 
by the municipal authorities of Magyarkanizsa, for the establishment 
of a central electric lighting station in the town. 


Isle of Thanet.—Stores for the Isle of Thanet Electric 
Tramways and Lighting Co, Ltd. See “ Official Notices” to-day. 


Leeds.—September 7th. Paper-insulated cables for the 


E.L. Department. See “ Official Notices” August 13th, 


Leyton.—September 7th. Public lighting lanterns with 
clock switches for incandescent electric lamps, for the U.D.0. See 
“ Official Notices” August 13th. 

September 7th. Electric light wiring and fittings for the 
Pablic Offices extension for the U.D.0. See “Official Notices” 
August 20th, 2 


London.—L.C.C.—September 14th. The L.C.C. wants 
tenders for the supply and laying of 64 miles of 0°075 sq. in. 
three-core cable and 46 miles of single-core cable, telephone cables, 
&c.; the supply of 50 tramway feeder pillars; laying 16 miles of 
stoneware ducts; and the supply of 440,000 stoneware ducts. See 
“* Official Notices” August 6th. 

PortaR.—September 8th. Electrical supplies for a year for the 
B.G. G. H. Lough, Clerk, 45, Upper North Street, Poplar, E. 

LC.C.—September 21st. Two 500-kw. and 150-Kw. motor- 
generators, slso high and low-tension switchgear, for sub-stations ; 
steam and other piping, valves &., for Greenwich generating station, 
See “ Official Notices” August 27th. 


Oldham.—September 10th. Ooal for the Electricity 
Committee. Mr. 8. W. Newington electrical engineer. 


Pretoria.— African Engineering states that the munici- 
pality of Pretoria is inviting tenders for a complete electric tram- 
way system, under 10 separate headings, 


Russia.—The municipal authorities of Suchum are about 
- invite tenders for the construction of an electric tramway in the 
wn. 


Tarkey.—October 11th. The Turkish Ministry of 
Finance is inviting tenders for the concession for the establishment 
and working of a telephone exchange in the capital. It is reported 
that a French syndicate is in negotiation with the Government. 


Warrington.—September 10th. Electrical requisites 
for six months, for the B.G.; A. Bottomley, clerk, Bewsey Chambers, 
Warrington. . 


CLOSED. 


Birmingham.—The District Electric Co. Ltd., of Bir- 
mingham and Wolverhampton, have received instructions to carry 


-out an installation of electric light at St. Thomas’ Church, Bath 


Row, Birmingham. 


Bolton.—The Tramways Committee has accepted the 
tender of Messrs. G. R. Feather & Co. for patent point controllers. 
The tender of Messrs. Musgrave (Bolton) for an overhead travel- 
ling en was accepted by the Electricity Committee on Thursday 
week. 


Eccles.—The T.C. has accepted the tender of William 
Boby (London), at £275, for the provision and installationof water 
softening and purifying plant at the electricity works. 


Germany.—The Siemens-Schuckert Geselischaft, of 
Berlin, has secured a contract to establish a central electric lighting 
station in the town of Kolberg, Pomerania. 


India.—According to Commercial Intelligence the Tata 
Iron and Steel Co., Ltd., have placed the contract for their power 
house with the Lahmeyer Electrical Co. The erection of the power 
house is to be begun immediately. Messrs. Shaw, Wallace & Co., 
Bombay and Calcutta, are agents for the contracting company. 


Salford.—The Guardians have accepted the tender of the 
Hart Accumulator Co., Ltd., for the renewal and re om 
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The Rand.—According to African Engineering Messrs. 

ubezt Davies & Co., of Johannesburg, have just secured an order 
from the East Rand Proprietary Mines for five double-drum electric 
winders. Each is to be capable of raising a total load of 11,650 lb. 
up an incline of 45° at a speed of 3,000 ft, per minute. 

Messrs. Vaughan & Son, of Manchester, have secured an order for 
two electric and one hand-power overhead cranes for the same 
mines, and for two 35-ton, 46-ft. span electric overhead travelling 

‘eranes for the Natal Government Railways’ new shops at Maritz- 


burg. 
Wigan.—The E.L. Committee has considered the follow- 
ing tenders in connection with the extension to the electricity 


works :— 
PipEWORK AND EcONOMISERS. 

Babcock & Wilcox, Ltd. . .. aS £8,755 
Stewarts & Lloyds, Ltd, oe ee oo 8,775 
Tickle Bros., Wigan eo ee (accepted) 38,778 
Crompton & oe ee oe ae oe 4,001 
(alternative) .. os ee ee 8,816 
Johnson Bros... ee ee 4,182 
Stirling Boiler Co. oe oe ee oe 4,405 
Musgrave & Sons, Ltd. .. aa oe ie eo ee eo 4,446 


Coat Conveyor. 


Gilbert Little & Co, oe oe oe £2,114 
Bennis & Co .. a's «- (accepted) 2,030 
Strachan & Henshaw, Ltd. (no weighing machine) .. «» 1,790 


(alternative No.1) .. 2,110 
(alternative No, 2) .. 2,240 
Drake’s, Ltd. oe ee eo 2,120 
Graham, Morton & Co, (no motors) .. oe ee eo e- 2,255 


R. White & Sons .. és 2,589 
Naylor Bros. bs ee oe oe oe +. 2,600 
Heenan & Froude, Ltd... ine ee ee eo 23,788 
Babcock & Wilcox, Ltd. om 2,905 
British Thomson-Houston Co. os +. 8,050 
West Gasimprovement Co. .. ee es 8,720 


Edgar Allen & Co. ee eo ee 4,285 
Previously to the decision of the Committee, the sub-committee 
appointed to visit Leicester, Coventry and Manchester, to inspect 
conveyors there, reported. 
MixED-PRESSURE TURBINE WITH ALTERNATOR AND CONDENSING PLANT AT THE 
Wican STATION, AND MoTor-GENERATORS AT THE PEMBERTON STATION, 

Wigan. Pemberton’ 

& 6. 8 

British Thomson-Houston Co. (Curtis) (accepted for 


Wigan station) ne 6,106 0 2,242 
Jas. Howden & Co. (Zoelly) .. a 6,286 0 2,180 0 
General Electric Co. (Belliss) (accepted for Pemberton 

British Westinghouse Co, (Parsons) 6,882 0 2,027 0 
Musgrave & Co. (Zoelly) os 6,876 0 2,075 
Lancashire Dynamo Co. (Belliss) .. 7,490 0 2,561 
Brush Engineering Co. (Parsons) .. os és -» 6,492 10 1,811 0 

0 


Phoenix Co. (Rateau) 
Willans & Robinson (Parsons) ee oe 


All the foregoing were for 1,000 xw , except the Brush Engineer- 
ing Co., who offered a 750-Kw. 


CONDENSING PLANT, 


British Thomson-Houston Co. +» (accepted) £1,068 

Jas. Howden & Co, oe ee Py ee ee 1,247 

General Electric Co. .. oe ee te 1,100 

British Westinghouse Co. ee ee 1,400 

SwircHBoaRDs, 


British Thomson-Houston Co. .. (accepted) £2,470 
, Crompton &Co. .. oe ee oe ve os 2,499 
Dorman & Smith .. ee os eo +» 2,682 
Electric Construction Co. .. we 2,58 
General Electric Co. .. <6 ee 2,797 


British Westinghouse.Co. (not tospecification) 1,994 
Johnson & Phillips, Ltd. 2,061 
Siemens Bros. oe 19 2,594 
Whipp & Bourne... .. (not fully quoted) 1,272 
Drake & Gorham, Ltd, .. ri ts ” ” 

Dick, Kerr & Co. .. ee ee oe ” ” 2,788 
Union Electric oe ee ee ” ” 2,081 
Lahmeyer Electrical Co, ee 2,095 


The acceptance of the foregoing tenders is ne ect to the sanction 
of the Local Government Board being porhe tne 


Struck off the Register.—The London-Provincial 
peectint Oo., Ltd., has been struck off the Register and is dissolved . 


Electrician’s Strange Death.—The death of Percy 
Dooley (31), electrical engineer, of Hanover Street, was reported to 
the Stalybridge police on Monday. He was in the employ of the 
Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricity 

rd, and at one o’clock on Monday morning he was discovered 
by his wife lying dead on the kitchen floor. On April 16th he 
teceived an electric shock to his right arm whilst following his 
up toa e 

thock he had enjoyed 


Educational.—The syllabus of classes of the Hackney 
Institute for the next session has been issued, and gives full particu- 
lars of the electrical engineering courses. Mr. W. H. F. Murdoch, 
B.Sc., is head of the department. 


Appointment Vacant, — A lecturer and demonstrator 
on electrotechnics is wanted for Faraday House (£250). See our 
advertisement pages for particulars. 


Inquiries.—The makers of the ‘“‘ Coombes ejectors ” are 
inquired for. 


Electric Shock Fatalities.—A correspondent says that 
@ man named John Garner, aged 89, of Ainsworth, near Bolton, 
employed by the Lancashire Electric Power Co., was killed on 
Saturday morning by coming into contact with a live wire. 


Institution and Lecture Notes.—Inon STEEL 
InstirutH.—Arrangements have been made to hold the autumn 
meeting of the Iron and Steel Institute in London on September 
27th, 28th, 29th and 30th, and October 1st. The following papers 
are among those offered for reading:—‘ Determination of the 
Power Consumption of Reversing Rolling Mills,” by C. A. Ablett 
(London); ‘The Refining of Steel by Electricity,” by Disponent 
E. J. Ljungberg (Falun, Sweden) ; ‘‘ The Maintenance and Renewal 
of Permanent Way,” by R. Price-Williams (London) ; ‘The Con- 
stitution of Carbon-tungsten Steels,” by T. Swinden, B.Met. 
(Sheffield), Visits will be made to the works of Messrs. Siemens 
Bros. & Co., Ltd., Woolwich, the London County Council’s electric 
generating station, Greenwich, and the National Physical Labora- 
tory, ‘Teddington, as well as to other works and places of interest. 

The next International Congress of Mining, Metallurgy, Applied 
Mechanics and Practical Geology will meet at Diisseldorf during 
the last week of June, 1910, under the auspices of the Rhenish- 
Westphalian Mining Industry. Further information can be 
obtained on application to the Secretary of the Iron and Steel 
Institute, or to the Committee of Organisation, Jacobistrasse, 3-5, 
Diisseldorf. 

InstituTION oF Mininc ExectricaL Encingnrs.—At a Council 
meeting of the Institution held at Sheffield on the 21st ult.,a 
report was presented by the hon. secretary (Mr. J. G. Williams, 3, 
Moresby Parks, Whitehaven), showing that the membership had 
reached 300, with a prospective immediate increase to 400 by the 
addition of candidates who had not yet been formally elected. 
The draft memorandum and articles of association were submitted 
and provisionally approved. It was resolved to create a diploma 
class of membership, to which candidates could only obtain admis- 
sion by examination, after having had an approved term of 
practical experience in charge of electrical plant in mines. It was 
further arranged that entrance fees should be payable by members 
of all classes who joined after the incorporation of the Institution. 


The Home Office Regulations.—The following order, 
dated July 23th, 1909, has been made by the Secretary of State 
under Exemption 3 of the. Regulations for the generation, trans- 
formation, distribution and use of electrical energy in premises 


under the Factory and Workshop Acts, 1901 ‘and 1907:—“In pur- — 


suance of Exemption 3 of the above Regulations, I hereby direct 
that in rooms, other than electrical stations, in which the followi 
special conditions are observed, viz., no electrical energy is use 
except at low pressure, nor for any purpose other than lighting by 
means of incandescent lamps; and the floor is of wood or other- 
wise insulating; and there is no machinery or other earthed metal 
with which a person handling any non-earthed lamp fittings or any 
portable lamp is liable to be in contact; and no process rendering 
the floor wet is carried on; and no live conductor is normally 
exposed so that it may be touched ; such conditions shall be deemed 
for all the purposes of the Regulations adequately to prevent 
danger.” This exemption, it will be observed, removes the diffi- 
culties in connection with the earthing or other protection of 
lampholders in such places. 


White City Sensations !—With reference to the pro- 
gramme of arrangements for the “ Engineering Day” at the White 
City, a correspondent (Mr. A. H. White) writes as fgllows:— 
“From the enclosed programme of the forthcoming ‘ Engineering 
Day ’ at the Imperial International Exhibition, it is the intention 
of the promoters, after regaling the company with an intimate 
inspection of the ‘ Flip-flap’ and ‘ Wiggle-woggle,’ to treat it toa 
special demonstration of the extraction of hydrogen electrically 
from the atmosphere (page 6). Unfortunately, I shall be unable to 
attend the experiment, but I venture to hope that the Rzvmw will 
be fully represented on this interesting occasion, so that I and 
others of your numerous readers may learn something of this 
beautiful process.” 


Electricity in Mines: a New Committee Promised. 
—In the House of Commons, on Thursday last week, Mr. John 
Wilson asked the Secretary of State for the Home Department 
whether he had noted the prominence given by Prof. Redmayne, 
chief inspector of mines, and Mr. R. D, Bain, inspector of mines in 
Durham, in their report on the West Stanley explosion, to the 
dangers arising from the use of electricity in mines, and to the 
statement in the report that, on the assumption that the explosion 
did originate in the Busty seam, they were of the opinion that 
electricity was a more likely first cause than any of the alternatives 
already discussed; whether he was aware that all the evidence 
given at the inquest by mining experts and other witnesses 
went to show that the explosion originated in the pe cae and 
whether, having regard to this evidence as to the Busty seam, and 
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the statement of the inspectors making the report as to electricity 
being the most probable cause, he would arrange a commission of 
inquiry into the danger involved in the use of electri-ity in mining 
operations. In reply, the Home Secretary signified his intention of 
appointing a new committee to consider the rules relating to the 
use of electricity in mines. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELzoTRI0aL Ruvimw posted as to their movements, 


Central Station Officials:—Mr. B. Reever, of the 
electricity department at Stafford, has been presented with a 
Ruskin bowl on his marriage. ; 


Tramway Officials.—Mr. James H. SHepHerp, who 
is at present manager of the Dundee and District tramways, has been 
appointed manager of the Dunfermline and District tramways. 
Mr. Shepherd served his apprenticeship as an electrical engineer 
with Messrs, Lowden Bros., Dundee. Following upon the intro- 
duction of the electric system into Dundee, Mr. Shepherd was 
appointed as-istant-superintendent of depdts, and subsequently 
acted as depét superintendent at the headquarters of the city tram- 
ways. He has been for the past four years manager of the Dandee 
to Monifeith line, 

Mp. A. C, GinBeRt, tramways manager at Ilkeston, has resigned, 


General.—The Governors of Faraday House have 
‘appointed Dr, ActexanpER Russert, D.Sc, M.LE,E., 
Principal of this institution, in succession to the late Mr..Hugh 
Erat Harrison. Dr. Russell, who graduated in 1882, and was 
a distinguished pupil of Lord Kelvin, wasappointed Lecturer on 
Applied Mathematics and Head of the Physical Laboratory of 
Faraday House on its establishment in 1890, and has made his name 
familiar to the whole of the electrical engineering world by his 
numerous papers, articles and treatises, his work being 
characterised by independence and originality of thought and 
mathematical ability of a very high order, Dr. Russell has 
repeatedly applied his efforts to the elucidation of abstruse 
scientific problems having a direct bearing upon the progress of 
electrical technology, as in the case of the grading of the dielectric 
of'cables, testing the insulation resistance of a network of maine, 
and the determination of the “skin effect” in concentric mains ; 
his sctivity in research appears to increase.as time goes on, and it 


‘is to be hoped that -his duties as Principal of the Electrical 


Standardising, Testing and Training Institution will not interfere 
unduly with his valuable work in this direction. We tender oar 
hearty congratulations to Dr. Russell, who has for many years been 
an occasional and highly-valued contributor to our columns. 


The Home Secretary has appointed Mr. Granvitte and 


Mz. Youna to be Assistant Inspectors under the 
Coal Mines Regulation Act. : : 

The staff of Messrs. Crompton & Co., Ltd, Arc Worke, Chelms- 
ford, have presented a marble clock to Mz. Roszrt Exxior on his 
marriage. 

Mr. H. G. Wurrz, for eight years chief engineer to the Sterling 
Telephone and Electric Co,, Ltd., has resigned that position to 
take over the management of the electrical department of the Soho 
Scientific Instrument Co., St. Anne’s Court, Wardour Street, W. 
On leaving the Sterling Co, Mr. White was presented with a pair 
of silver candlesticks on behalf of the directors, and a handsome 
inlaid rosewood clock, suitably inscribed, from the staff. © 

The Electrical Engineering Department of the Glasgow Technical 
College is losing another assistant in the person of Mr. RoBgrr 
Ranxin, B.Sc., A.G.T.C., who has been appointed electrical engi- 
neer to the Electrical Co., at Manchester. 

Mr. F. B. Spzan;for many years manager of the town division 

of the sales department of the Edison & Swan Co., London, has 
resigned his position to take up that of sales manager to the 
E.M.F., Ltd., of 10, Ironmonger Lane, E.C. 
Tne Times announces that R. O. C.B., has 
been appointed technical assistant to the superintendent for one 
year; E. C. B.E., a technical assistant for one 
year; and Mr. Mervyn CuurE a temporary assistant, in the 
London Traffic Branch of the Board of Trade. 

We note with interest the announcement in the Times of August 
28th that, on Thursday last week, Ma. H. M. Hopaut, the. well- 
known. coasulting engineer, and a valued contributor to ovr 
columns; was married to Miss Edith Walpole, of Sydenham. We 
offer our hearty congratulations. 


Obitaary.—Mr. S R. Borrone.—We regret to learn 
from last week’s Zronmonger of the d-ath of Mr. 8 R. ‘Bottone, 
whose name has been known for very many years as a writer of 
books on electrical subjects, mainly for amateurs, manu- 
facturer of small electrical goods. Mr. Bottone, who was in his 
69th year, died at his residence at Wallington, Surrey. Mr. 
A; E. Bottone, elder son, will continue the pursuits of his father. 


NEW COMPANIES REGISTERED. 


Samuel Mucklow, Ltd. (104,662).—This company was registered 
on August 20th, with a capital of £5,000 in £1 shares, to take over the business 
of manufacturers of and dealers in bolts, nuts, rivets, screws, washers, railway, 
tramway and telegraph fastenings, &c., carried on by 8. Mucklow, at Hope 
Works, Old Hill, Staffs. The subscribers (with one share each) are:— 


8. Mucklow, Old Hill, Staffs, rivet manufacturer; Pollie Haynes, Allbut Street, . 


Cradley Heath, clerk; A. E. Mason, 193, Wolverhampton Street, Dudley, 
chartered accountant ; G. Williams, Bank Buildings, Cradley Heath, solicitor, 
Private company, The number of directors is not to be less than two or more 
than five ; the first are 8. Mucklow and Pollie Haynes, each of whom may retain 
office while holding 100 ordinary shares. Registered by the Solicitors’ Law 
Stationery Society, Ltd., 28-9, Chancery Lane, W.C. 


Robert Bowran & Co., Ltd. (104,648).—This company was 
registered on August 19th, with a capital of'£10,000in £1 shares (3,000 prefer- 
ence), to take over the business .of a general and electrical engineer and agent, 
iron and steel merchant, &c., carried on by R. Bowran as ‘Robert Bowran 
and Co.,”’ at 4, 8t, Nicholas Buildings, Newcastle-on-Tyne. The subscribers 
(with one share each) are:—R. Bowran, 22, Saltwell View, Gateshead, 
merchant ; W. Latimer, Hollyhurst, Winlaton-on-Tyne, traveller. Private 
company. The number of directors is not to he less than two or more than 
five; the first are R. Bowran and W. Latimer, each of whom may retain office 
while holding £600 shares, Registered office, 4, 8t. Nicholas Buildings, .New- 
castle-on-Tyne, 


_ OITY NOTES. 


Aberdeen Suburban Tramways Co. 


At the half-yearly meeting held on Monday, the chairman— 
Mr. George J. Walker, Portlethen—in moving the adoption of the 
report, which recommended a dividend of 2 per cent., referred to 
the position between the company and the Corporation as regards 
the supply of electricity. He explained that in negotiating for a 
new agreement the Corporation had insisted upon arbitration. In 
the previous agreement the company was not bound to take any 
fixed supply of electricity, but had merely to pay for that actually 


_ used. The terms of the reference to the arbiter nominated by the 


Board of 'I'rade were to fix the price per Board of Trade unit for 
electrical energy supplied, and to fix the period of the agreement, 
The arbiter in his decree had gone entirely beyond his powers by 
ordaining the company not merely to pay a price per Board of 
Trade unit actually supplied, but in addition a standing charge of 
£900 per annum, irrespective of the amount of electricity supplied 
to the company, and of whether the company took any supply at all, 
That award, he thought, was clearly bad and outwith the arbiter’s 
powers, and the company had taken up that position with the 
Corporation. The Corporation asserted that the company was 
barred from objecting to the award on account of the draft award 
having been submitted to them before it was signed by the arbiter. 
There was nothing whatever in this contention, as the secretary of the 
company had objected to the standing charge, and protested against 
it immediately the arbiter’s finding was disclosed to them. The 
company had offered to consider any reasonable proposal which the 
Town Council might make for getting them out of the difficulty 
into which the arbiter had placed them, and they were waiting such 
propozals. The difficulty which the Town Council found themselves 
in was entirely due to the arbiter’s mistake, and while the compavy 
could not for a moment recognise or agree to pay the standing 
charge of £900, the directors hoped to be able to come to an arrange- 
ment which would be fair to both sides. - 
The report was adopted. = 


Underground Electric Railways Co. of London, Ltd. 


Tux directors’ report,at. June 30th, 1909, states that the result of 
the past half-year shows a substantial. improvement. The net 
revenue from investments and rénts, after deducting general 
expenses and interest, amounted to £62,879. The net income from 
the operation of the power house was £40,660, and the interest on 
£775,000 43 per cenit. power house debentures amounted to 
£17,437, leaving a surplus from the power house of £23,222, 
making £86,101. The service of the £1,000,000 5 per cent. prior 
lien bonds required , £26,349, the service of the £2,808,000 44 per 
cent. bonds required £66,589, and the payment under the guarantee 
on Metropolitan District Railway assented extension preference 
stock amounted to £9,404—£102,342, so that the net revenue was 
therefore insufficient to meet the half-yearly charges by £16,240. 
To cover this deficit Messrs. Speyer have purchased from the com- 
pany, in accordance with the agreement of April 7th, 1908, £10,700 
4% per cent. bonds of 1933 and £16,050 6 per cent. income-bonds 
for the sum of £16,050. This deficit is apparently larger by 
£4,404 than.that shown in the firat revenue account submitted in 
Fe'raary last, viz, £11,837. That account, however, includes 
more than one half-yearly dividend on the company’s holding of 
shares in the Tube Companies, and a large part of the fixed charges 
had been charg-d to capital under the scheme of re-adjust- 
ment. The income from investments forthe six months shows an 
‘increase of £22,065, or about 40 per cent., over that in the 
‘previous half-year. This r salt has been obtained notwithetand- 
ing the fact that the three Tube Compa i+s from which this com- 


‘pany receives dividends have set aside for contingencies and 


tenewals out of the net earnings of the last six months the follow- 
ing amounts:—Baker Street and Waterloo Railway Co., £4,000; 
‘Great. Northern, Piccadilly and Brompton Railway Co., £6,000; 
Charing Cross, Easton and Hampstead Railway Oo., £3,000 = 
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£13,000. The Metropolitan District Railway Co. have also set 
gside for renewals out of the net revenue of last half-year, 
the sum of £10,000. The traffic of the railway companies in 
which the company is interested is increasing satisfactorily, 
and! summaries of the figures appear in the report. The 
London United Tramways, Ltd., makes up its accounts annually, 
No interim dividend has been paid on the preference shares for the 
past half-year. The receipts of this company are still unsatis- 
factory. 'rom the power house at Chelsea electric power continues 
to be furnished to the Baker Street and Waterloo, the Great 
Northern, Piccadilly and Brompton, the Charing Cross, Euston and 
Hampstes¢, and the Metropolitan District Railway Companies, as 
well as to a section of the London United Tramways. The net 
output of electric energy from the power house during the half- 
year was 60,152,588 Kw.-hours. In regard to the funded debt and 
temporary loan, arrangements have been made, and are in course 
of being carried out, for the issue and sale of £1,000,000 4 per cent. 

ower house first debentures for the purpose of redeeming £850,000 
44 per cent. power house debentures and £150,000 44 per cent. 
power hovse second debentures now outstanding. At June 30th 
there was 4 loan joutstanding of £225,000 (as compared with loans 
of £809,450 at December 31st, 1908), which will be paid off on the 
redemption of the outstanding 44 per cent. power house debentures 
and power house second debentures on October 1st next. The item 
of stocks, shares, and other property stands on the books at 
£12,025,194, and consists of stocks and shares in associated com- 
panies, consols, and lands and buildings other than power house 
property. The company received under the construction contracts 
during the half-year :— 

£74,000 4 per cent, Great Northern, Piccadilly and Brompton perpetual 
debenture stock. 

Credit of £8 per share on 250 Great Northern, Piccadilly and Brompton 4 per 
cent, guaranteed preference shares, £2 paid. 

Oredit of £8 per share on 44,700 Great Northern, Piccadilly and Brompton 
ordinary shares, £2 paid. 

Credit of £8 per share on 31,250 Charing Cross, Euston and Hampstead 
ordinary shares, £2 paid. 

The reduction of £448,756 8s, 6d. in the figuré shown in the 
balance-sheet as compared with the corresponding figure at Decem- 
ber 31st, 1908 (£12,473,950 12s.), substantially results from the 
following transactions :— 

Sale of £290,000 4 per cent. Great Northern, Piccadilly and Brompton per- 
petaal debenture stock. : 

Sale of £200,000 4 per cent. Charing Cross, Euston and Hampstead perpetual 
debenture stock. 

fale of £5,000 44 Bad cent. power house debentures, 

Purchase of 250 Great Northern, Piccadilly and Brompton 4 per cent. guaran- 
teed preference shares, £2 paid, 

The power house depreciation fund amounted at the end of the 
half-year to £115,880. The market value of the investments under 
this head shows a considerable appreciation. New offices affording 
sufficient and convenient accommodation for this company, the 
Baker Street and Waterloo, the Great Northern, Piccadilly and 
Brompton, and the Charing Cross, Euston and Hampstead Railway 
Companies, have been rented in a new building erected by the 
Metropolitan District Railway Co. on the site adjoining their 
present offices at St. James’ Park Station. They are now ready for 
occupation, and the head offices of the foregoing companies will 
be removed to the new building. The concentration of all the 
departments will be advantageous to the associated companies, 


Mersey Railway Co. 


Tax half-yearly ordinary general [meeting of the shareholders of 
this company was held on Wednesday last week, at Worcester 
House, Wallbrook, Mr. J. Falconer, M.P., presiding. 

The CuainMan, in proposing the adoption of the report (see 
Revizw, August 2uth, page 308) said it was a matter 
of satiefaction to the board that notwithstanding the continued bad 
trade in the district which the company served, the results of the 
half-year continued to show marked and substantial progress. The 
teceipts had amounted to £53,228, as compared with £51,748 for 
the corresponding half of 1908, showing an increase of £1,444. 
The report was equally satisfactory as regarded the expenses. They 
amounted to £34,470, as against £37,145, or a decrease of £2,675. 

ween the increase in the receipts and the decrease in the 
expenses the net result of the half-year’s working was better by 
#4119. He thonght the shareholders would agree with the board 
M considering that improvement in these bad times as a result 


Which they might regard as satisfactory. During the past 


half-year they bad been reaping to a large extent the advantage 
of the change which they had made in transferring their head 
tfice to Birkenhead, and there consolidating the whole of their 
Mail, It was not only in a saving in salaries, but in efficiency of 
fupervision that they were reaping benefit from that change. They 
closely studied the traffic during the whole of the -ha)f-year, 
Mdhad given increased travelling facilities over practically the 
Whole day. The policy upon which the board had proceeded ever 
ance they adopted electrical traction was that the true interests of 
company was to afford the best possible accommodation to the 

© population which the lineserved. They had continued to follow 
that policy, and the results encouraged them to keep working on 
Same lines in the future. The real and most interesting com- 
Parison for the shareholders was that which compared the pos:tion 
ofthe company to-day with what it was when they began ele:- 
traction in 1903.- They were now approaching the 

™d of the period during which the debenture-holders’ 
itterests upon their debenture stocks was contingent upon the 
Mofits of each separate year. The results of the last half-year 
which the company worked by steam and the last six 


months were very striking. In the first period, the number of 
booked passengers, as distinguished from season-ticket holders, was 
2,800,000. During the last half-year the number was 5,800,000—an 
increase of three millions, or something like 104 percent. The 
season-ticket holders showed an even more remarkable increase. 
Daring the last half-year of steam working, the number of season- 
ticket journeys, estimated in the usual way, was 512,980. Last half- 
year the number was 1,384,467—an increase of 868,487 journeys, 
equal to an increase of 169 percent. It was a very striking fact 
that, notwithstanding the large increase in the number of season- 
ticket holders, the number of ordinary booked passengers 
had also largely increased, The total receipts for the last 
half-year under steam working amounted to £29,470. Last 
half-year they amounted to £53,228—an increase of £23,758, or 
something like £46,000 or £47,000 a year—an increase of 80 per 
cent. Looking back over the period of years during which they 
had been working by electrical traction, and seeing the increase in 
the receipts, which was still going on, he thonght they might 
look forward with hope to the future that ifthey could pursue the 
same policy as hitherfo in giving the public the best possible 
acoommodation, the development of the undertaking would continue 
on the lines on which it had proceeded in. recent years. With 
regard to the question of the extension of the period during which 
the interest upon the debentures was dependent upon the profits of 
each separate year, he would like to say that the question had been 
most carefully considered by the board, including those members 
representing the debenture-holders, and looking to the suc- 
cessful result! of the arrangement which had been made in 
bringing about the figures to which-he- had referred, and to 
the prospects of the future, they were all unanimously of 
opinion that it was to the interests of everyone concerned in the 
undertaking to continue the arrangement which was made in 1900. 
The biggest interest of everybody was to ensure the efficient man- 
agement of the company and to place it in a position to take 
advantage of any opportunity for development. The only alterna- 
tive to an extension of the period would be that the company should 
go back to Chancery with a Receiver, and there was nothing better 
calculated to choke the enterprise. Certainly, as far as the share- 
holders were concerned, and also he believed the debenture-holders, 
it was to their interests to maintain the present policy and 
management. 

Mz. H. A. WakEMaN-Nzewport seconded the motion. 

Replying to questions, the Onarmman said they had been able 
during the past half-year to pay their way and the interest on the 
first debenture stock. The later debenture stocks were entitled to 
any surplus, but before they could get it they must provide for the 
balance at the debit of net revenue, amounting to £1,000, and that 
was one of the things which would have to be taken into consider- 
ation when they came to deal with the scheme for the payment of 
the interest. 

The report wae adopted. 


Bank for Electrical Enterprises. 


Tux Bank fur Elektrische Unternehmungen of Zurich; which is 
an institution for investments and making advances to electrical 
undertakings, made considerable alterations in its holdings of 
securities during 1908-9. The funds thus released were re-invested 
in other enterprises, and the profits resulting from the sales were 
largely devoted to writing down the value of portfolio securities. 
The accounts are briefly as follows for the past two years :— 


1908-9, 1907-8, 


Share capital.., £1,6C0,000 £1,600,000 

Bond capital ... rae oa 1,552,000 1,580,000 

Gross profits ... oH ot 272,600 263,300 

Net profits ... 175,000 174,400 

Dividend 160,000 160,000 
» percent. ... 10 10 


The company’s report, from which details were given in a previous 
issue in respect of the situation of the electrical industry in Europe, 
presents details of the numerous undertakings in which the bank 
is interested in various countries. It appears that the company’s 
syndicate share in the first issue of 5 per cent. debentures of the 
Victoria Falls Power Co. was liquidated, whilst a fresh participa- 
tion has been assumed in the further emission which was recently 
made, 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Melbourne Electric Supply Oo., Ltd.— £150,000 6 per cent. cumulative 
een ag stock, in lieu of the preference shares of the Blectric Lighting and 

raction Co. of Australia, Ltd.; 20,0(0'7 per cent, first cumulative pref 1ence 
shares of £5 each; and a further issue of £100,0005 per cent. first mortgage 
debenture stock, 


The Committee have ordered the undermentioned securities to be 


quote‘ in the Official List :— 


Bombay Electric Supply and Tramways Co.—£150,000 5 per cent. second 
a debentures of £100 each, Nos, 1 to 1,600, in lieu of the scrip now 
quoted, 3 


South Metropolitan Electric Light and Power Co., 
Ltd.—Warrants for interim dividends, payable on the 31st ult., on 
the 7 per cent. cumulative first preference shares and 6 per cent. 
cumulative second preference shares for the half-year ended June 
30th, 1909, have been posted, fiz ; 
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MARKET QUOTATIONS. 


Wednesday, September ist, 


Latest Fortnight’s 
CHEMICALS, ac. Price. _. | Inc. or Dec, 
a Acid, Hydrochloric percwt. 5]- 
a, Nitric .. 22/- 
a Ammoniac, Sal_ 42/- 
a Ammonia, Muriate (crystal) .. per ton £29 
a Bleaching powder .. oe os ” £510 
a Bisulphide of Carbon .. £18 
a Copper Stlphate .. .. £18 10 
a Lead, Nitrate . £26.10 
. 4.» White Sugar yee * £23 10 
Peroxide .. ee ” £82 
a Methylatéd Spirit per gal, 2/6 
a Potassium, Bichromate, in casks* per 84d. 
a Potash, Caustic (75/80 %) .. perton £20 
Chlorate per lb, 84d. 
- a Potassium, Cyanide oe 
a Shellac +. per cwt, 7A/- 
a Sulphate of Magnesia .. +. perton £4 10 
a Sulphur, Sublimed Flower ae * £6 10 
Recovered oe £5 10 
a Soda, Caustic (white 70 %) ~ pal £10 15 
a , Chlorate per lb. 
Crystals perton £3 5 
a Sodium Bichromate, casks .. per Ib. > 
@ » Cyanide (basis 100%) .. ” 7d. 
METALS, &c. 
6 Aluminium Ingots, in ton lots.. per ton £80 
b i Wire; in ton lots .. Bs £112 
b Sheet, in ton lots .. £120 
p Babbitt’s metal ingots .. £50 to £136 
c Brass (rolled metal 2“to 12"basis) per lb. Tid. « 
» (solid drawn) Tad. 
c Wire, basis .. 63d. 
c Copper Tubes (brazed) .. ee ; 85d. ‘ 
» (solid drawn 83d. 
g » Bars (bestselected) .. perton £72 
e » (Electrolytic) Bars £61 10 
Sheets .. £78 
e H.C. Wire per lb. 8d. 
n German Silver Wire ee 1/6 
A Gutta-percha, fine.. 5/6 to 6/6 
hh India-rubber, Para fine .. 8/2 13d. dec, 
i Iron Pig (Cleveland warrants) .. per ton 51/44 114d. ine, 


» Wire, galv. No. 8, P.O. qual. . 
g Lead, English Ingot oe es 
m Manganin Wire No. 28 .. «+ per lb. 


¢ Mercury «+ per bot. £8 5 
d Mica (in original cases) small .. per Ib. 6d. to 1s. a0 
» medium 2/6 to 4/- 
large .. 4/6 to 8/6 
p Phosphor Bronze, plain castings s 1/- to 1/14 ue 
Dp » _Tolled bars & rods 1/14 to 1/8 
Pp » rolled strip & sheet 1/24 to 1/6 
oPlatinum.. peroz. 9/- variable, 
e Silicium Bronze Wire .. per Ib. 93d. 
rSteel Magnet,in bars .. +» perton £55 es 
g Tin, Block (English) os £137 to £188 | £8 10 inc, 
n_,, Wire, Nos.1to16 .. per lb. 1/9 4d. ine, 
p White Anti-friction Metals :— 

“White Ant” bran perton £85 to £60 

£25 10 ee 


k Zinc, Sh’t (Vieille Montagnebnd.) _,, 


Quotations supplied by— 


a G. Boor & Co. h Edward Till & Co, 

b The British Aluminium Co., Ltd, i Bolling & Lowe. 

ce Thos. Bolton & Sons, Ltd, & Morris Ashby, Ltd. 

dF. Wiggins & Sons. 1 Richard Johnson & Nephew, Ltd, 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 

f India-Rubber, Gutta-Perchaand a P. Ormiston & Sons. 


Tele h Works Co., Ltd. Johnson, Matthey & Coy Led, 
ames are, or Bronze 
rW. F, Dents & Go, 


Dumbarton Burgh and County Tramways Co.— 
The report of the directors states that the profit for the year, after 
allowing for interest on. debenture stock, amounts to £6,193, to 
which has to be added the net balance forward from last year, 
£1,328, making a total of £7,520. A: preference dividend, paid at 
the rate of 6 per cent. per annum for the half-year to January 31st, 
absorbed £2,250, and a similar dividend for the half-year to July 
Sist, brings the total to £4,500. There is left a balance of £3,020, 
which the directors recommend should be carried forward. 


Gandy Belt Manufacturing Co., Ltd.—The directors 
have declared an interim dividend of 6 per cent. per annum, less 
income-tax, on the ordinary shares for the past half-year. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the five weeks 
ended July 30th, 1909, was 904,731, compared with 724,011 units 
in the corrésponding five weeks of 1908. 


STOCKS AND SHARES. 


Tuesday Afternoon, 
Wir money so easy that on Consols it can be borrowed at 1h per 
cent., it is surprising that business does not flow more readily into 
the investment marke's. Here and there are signs of expansion 
but on the whole the volume of Stock Exchange business is very 
quiet. 

The appalling floods in Mexico led to a moderate decline in 
Monterey Railway, Light and Power 5 per cent. Debenture stock, 
Last week the price was unaffected by the bad fire at Monterey, 
but the devastation of the town by flood has caused the quotation 
to decline to 86, which is a fall of 34. There is a million pounds 
of the stock issued. According to well-informed sources, the com- 
pany should not suffer a vast amount of damage. : 

Mexican Light and Power Common stock came down 3 points, 
falling to 70, but regaining 1 per cent. of the decline. Mexico 
Trams, however, have rallied 3 after their drop of last week, and 
the bonds at 97 have also regained their slight loss. Sao Paulo 
Trams at 148} are 1 lower, and Rio Trams at 93 show a point rise, 
Electrical Development of Ontario bonds have shot up 54. 

Sensational is the mildest word to apply to the movements in 

American Railroad market, and the violence of the rapid changes 
keep3 the cables busily employed. So the gamble in Anglo. 
American Telegraph Deferred goes merrily forward, the stock rising 


and falling in unison with the course of the Yankee shares and’ 


the rumours concerning the health of the latest Wall Street 
‘‘ magnate.” On balance, the prices of the Preferred and Deferred 
stocks are both a little better. Direct United States shares im- 
proved to a slight extent. 

Eastern Extensions have risen appreciably upon relaxation of 
the recent pressure to sell. The shares have been undervalued for 
some time past, as compared with Eastern Telegraph stock, and 
the latter still stands higher than the ‘‘ China” shares. Globe 
Telegraph and Trust Preference are betteragain, Mackay Common 
stock gained $2. 

While National Telephone Deferred Las eased off, there has been 
a good demand for the foreign telephone issues. Oriental shares 
and Debenture stock were both advanced this (Tuesday) afternoon, 
and United River Plate Preference went with them. American 
Telephone and Telegraph capital stock went down, but rallied 
easily, and shows no change on balance. 

The Telegraph and Telephone market is attractiog a greater 
amount of public attention than usual, and manufactuning shares 
are not neglected. Following upon their recent advances, 
Callender’s and Henley’s show further rises. Inadia-Rubber shares 
and Telegraph Constructions are unaltered, but British Insulated 
Ordinary are 3 better. : 

Trade conditions throughout the country continue to show 
gradual improvements, but it cannot be said that the Home Rail- 
way market takes any notice of the change. In fact, prices rise 
a little only to slip back a little more, and as for business, there is 
not an hour’s work per diem done during the week. 

Central London Preferred and Ordinary have proved their 
superiority to general conditions by rising a point apiece, the 
former stock receiving notice by reason of the fairly liberal yield 
which it offers, combined with reasonable security. Metropolitan 
Consolidated and District stocks are both lower; City and South 
London is unchanged. Great Northern, Piccadilly and Brompton 
4 per cent. Preferred shares are 8 ex dividend. The Underground 
Electric Railway Income bonds have further advanced, in spite of 
a slackening in the prices of the company’s other two issues. 

It begins t2 get as monotonous to write, as we are sure it must 
be to read, that electricity supply stocks and shares are quite 
steady, and almost unchanged. Notting Hill shares rose 53, Two 
or three Debenture stocks have hardened, two or three issues are 
ex dividend. There is really little more to be said about the 
market. 

One feature in the electrical departments is a rise of 6} in British 
Columbia Electric Railway Deferred stock. The Preferred is up 
two points, On several recent occasions the evidence of the 5 
pany’s prosperity has been indicated here on the authority 0 
travellers lately returned from Vancouver. Anglo-Argentine Tram- 
ways Preferences are both ‘5 lower, the 4 per cent. Debenture 
being + better. 

the miscellaneous shares, Castner-Kellners and 
Kerr Ordinary and Preference have gained small fractions, al! 
there is a rise of two in Willans & Robinson Debenture stock. 


red 

Stewarts & Lloyds, Ltd.—The directors have decla 
half- ded June 30th, 1909, at the 

on the ‘preferred ordinary shares. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
{ternoon, 
at 1) 
TELEGRAPH AND TELEPHONE COMPANIES. 
x i Stock Basiness done 
Present MAME, or | Dividends forthe iast | | | week ended | “Oy 
S very Issue, Share. four years. Aug. 24th, Aug. 3!st. wey. ta | Fall — 
lecli 1905, | 1906, | 1907, | 1908. Highest Lowest 5. d, 
186, ‘0. NOs, — a 
ure stock, 181,551,400 rican Telephone & Telegraph, Cap. Stock ..| $100 | 74% | 8 8 8 % | 144 —146 M45 —147 144h 1494 
onterey, 958,000,000 |{ Do. Trust, 4% $1000 14% /4%14%14%| 97-99 96 — 98 7 418 
quotation 568,460 | Anglo-American Telegraph .. Stock | 84% | 85% | 84% [£34s.| 604 — 624 624 605 | 5 3 0 
pounds 8,220,770 | Do, do, 6%Pref. .. | Stock | 6 6 6 6 1034—104} 108z—1¢43 | 1034 514 6 
thes 8,220,770 | Do, do. do. Deferred ve | Btock | # 1 1 | 21 a—2 213 117.8 
the com- 47,725 | Anglo-Portuguese Tel., 5 % Mort. Deb. Stock Red, | 100 | 6 5 5 5 % | 1084—1054 1035 —105 414 9 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 8 8 8 ee 4141 
ele, es ee ee ee ee ee 
Mexi 6000| Do. 10% Pret. ho ho 17 — 18 17 — 18 1 
vee im, ee - oe ee 
ane 80,000 Do. do. Be 4 —101 99 —101 816 8 
a0 Paulo 60,7102} Direct United States Cable .. | 20 138 13 — 184 | 1235 6 511 
oint rise 43,500 | Direct W. India Cable, 44 % Reg. Deb., 1 t0 1,200, R, | 100 94-1013 | 100 —102 aa 483 
aments in 1,396,706 Do. 4% Mort, Deb. Stock. Red. .. | Stock | 4% | 4% | 4% | 4 1 815 2 
300,000 | Hastern Extension, Australasia, and China Tele | 10 |7%|7%|7%)/7 12 123, | 514 3 
1 changes 152,400 4% Deb. Stock... .. .. | Stock | 102 — 102 —104 8 16 lL 
n Anglo- 00,0001] { Hast. & 8. Afric, Tel, 4% Me Db. |4%|4%/4%/4%| 100-102 100 —02 100} .. 818 6 
ack rising 181,127 | Globe Telegraph and Trust .. «| 54% | 53% | 52% | 10 1 10h | 10} 570 
181,197 Do. do. 6% Pref... ..| 10 6 6%| 138— 14 133— 14 14g | 14 4438 
ares and 150,000 Great Northern Telegraph, o 10 | 24% |20 % % % | 26 — 27 27 613 4 
| an rmudas 
ll Street 10,000 { Nope Rea, }| 200 | 48% | 489% | 48% | 48% | 994-1014 100 —102 483 
Deferred 17,000 | Indo-Buropean Telegraph... 95 (18 % [18 % [18 % [18 % | 584 534 53 514 6 16 
nares im- $41,380,400 | Mackay Com es Common .. oe | $100 2 BR 4 4% | 80 — &4 83 — 86 413 0 
$50,000,000 | Do, io. 4% Oum.Pret, ../8100 4 — 19 — 18 520 
894,190 | Marconi’s Wireless Telegraph .. ee 1 Ni N N Nil # — 14/9 Nil 
tock, and "15,000 Do, do. 6% Cum. ist. Pret, 10 |6%/6%|16%|6%| 103— 10, 104— 10 510 4 
Globe 15,000} Do, do. 6%Cum.9ndPref. .. 10 |6%/5%|6%/6 10 104 510 4 
250,000 | Do, do, 6 % Non-cum. 8rd P. 1 t0 260,000 5 5 Sth | 5%] 5 478 
Common 9,000,000 | Do, do. § 84% Deb. Stock Red. ee | Stock | 84% | 84% | 84 rad —100 - $8; 810 0 
1,983,593 Do. do. 4% Deb, Stock Red... ..| 100 100 —102 100 —1¢2 101 818 5 
as ium, eee oe oe 
99,100} Do. do. do Deb. Siock | 100 |4%/4%| 4 = 413 0 
al shares 99,400 | Pacific & European Tel.,4% Guar, Deb.,1%01,000| 10 |4%|4%/4%/4 -11 100 —102 eg 818 5 
merican 3,042 | Submarine Cables Trust.. .. + | Corte |6%|6%| 6 % | 6 % | 130 —188 130 —183_ 41011 
rallied 120,000 | United River Plate Telephone.. .. |8%|8%|8 | 7 Bit 4 
40,000 Do. 6% Cum. Pret., Nos. 1404000] 5 6 bi— 4 810 
80,008 | W. Coast of America, 1 to 80,000 & 68,001 to 58,008 94 | Nil | 24% | .. | 1 14 me 41011 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel, | 100 4% 14% 14% | 994-1014 100 —102 818 5 
greater 930 | Western Telegraph, Litd., Nos. 1 to 207,980.. .. 10 1%/7 133 184— 183 13}3 | 183 56 110 
g shares 800,000 Do. 0. 4% Deb. Btock Red, 100 4 % | 1024-104 103° —105 | .. 816 2 
88,821 | West Indiaand Panama Telegraph .. «| 10 Nil | Nil | Nil | Nil 
dvances, 84,568 Do. do, 6%Cum,IstPret. ..| 10 |56%/8 % 6% | 6 8 712 
4,669 Do. do. Cum. Sad Prot. il! Ni |£26 8— 9 1172 4 
80,0001 Do, do, 6% Debs. Nos.1t01,800 | 100 | 5%/ 65% |5%| 5 101 —108 101 —108 417 1 
nsu 
to show ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
me Rail- 
640,000 Anglo-Argentine Trams, 5 % Cum. Ist Pref., 5 435 43 96/104 | 94/45 524 
| 600,000 Do. 5 % 2nd Pref. 800,001 to 1,800,000 | fit off 5 6 2 
ed their : 832,387 | Auckland E. Trams, 6 % 1st Mort, Deb, Stock ../| 100 5 e 5 5% | 5 % | 102 —15 162 —105 ie ae 415 3 
| Babcock & Wilcox, 1 to 580,000... ..  .. 1 |90% 20% | Gye | | 4 911 
ece, the 100,000 0» do. '6% Cum. Pref.,1t0 100,000 1 |6%/6%/6%/6%| 1 1 400 
val yield 60,000 | British Aluminium, Ord.,1t0 40,000... ..  ..| 6 |7%/7%|7%|7% - 48 0 0 
12,897 Ds do. 4% FundingCerts. ©. :.| 6 |4%/4%/4%1 4 %— 3 %— 38 514 38 
d South 124,400 | _ Do. do, Loch Leven Debs, ../| 100 | .. | 54% | 54% | 54% | 95 — 98 95 — 98 a 512 3 
rompton 600,000 | British Columbia ail Def. Ord, Btock .. ..| 100 6% 6% 8 146 162 6 
ef, Ord. ee oe | 100 5 6 5 414 
ground 400,000 Do, 5% Cum. Perp. Pret. Btock. 109 5 5 red 109 110 49 
st Mort, 8. oe 4 - 46 
spite of 212,600 | Do. de Vancouver Power 3,900 | 100 44% | | too as 459 
188,801 | British Electric Traction ee ae ee 10 8 il| Nil | Nil # as Nil 
161,437 | Do. do. 6% Cum. Pref. 10 |6%/6%|8%| 2% % 47/6 | 41/8 600 
it must 1,478,658 |" Do, 6% Perp. Deb. Stock :.| Stock |5%/|5%| 6 85 — 88 85 — 516 8 
re quite 528,986 ‘ do. 44 % and Deb. Btock Red. | 100 | 44% | 44% | 44% | 44% | 63 — 67 68 — 67 ‘< 614 4 
100,000 | British Insulated and Helsby Cables ee |B BH [10% [10 % [10% | 42 670 
Two 100,000 0s do, 6% Cum. Pref. .. ..| 6 |6%|6%|6%/6% 64 63 411 3 
ont 600,000 | Do. do, 44% 1st Mort, Deb. Red... | 100 44% | 103 — 106 103 —106 na 4 411 
jeu 904,917} British Thomson-Houston 44 % Ist Mort. Debs. .. | 100 % | 4 4 44% — 96 89 — 94 Be re 415 9 
out the 400,000 Westinghouse 6 % 5 | Ni | Ni & Nil 
1,016,868 | do. 4% Mort, Deb. Stock .. | 100 %14%/4%/4%| —42 38 — 42 910 6 
British 50,000 |t{Browett, Lindley &Co.,Ord. .. .. «| 2 | Nil|°Nil| Nil Nil 
60,000 |; do, 6% Cum. Pref, .. 1 Nil | Nil} Nil} Nil | 14/6 to 14/6 to Nil 
ed is up 140,976 | Brush Electrical Engineering, Ord., 1 to 106,781 .. a a4 Nil | Nil| Nil o— o— ee eé Nil 
of 195,0001| Do. ao, 44% Perp. 2nd Deb, Stock.. | Stock | 4 27 — — 31 1410 2 
Tram: 187,610 | Calcutta Trams, 1 to 187,61 B18 % 18% 16% | 44% | | 989 412 2 
0. jum. Pref, .. os oe 5 5 - oe 4 1 
ns, and 450,000 | Castner-Kellner Alkali, 450,000 = | |6%/|8% |12 % | 2% 41/6 517 8 
‘ke 910,158 Do. do. 44 % 1st Mort. Deb. Stock | 100 | 44% | 44% | 44% | 4% | 105 105 —108 B14 
_ 1,890,690 | Central London Railway, Ord. Stock... | Btook | 4% | 4% | 8% | | 61 — 68 62 — 64 63 624 517 
1,sxn.000 | City and South London Railway .. Stock | 17% | | i B1g— 824 412 4 
Quiess Qtherwiee stated, aj/ shares are fully paid, ¢ A peri d of nize momebs, #rom Manchester Share List, 
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LIST OF ELECTRICAL COMPANIES. - 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —(Continued) 
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Dick, Kerr & Co., 1 to 260,000 . ee 
Do, do, 6% Pret. 1 40 805,000 


Do. dc. 44% 
Dublin United Trams. ( 10), Pra. | 


Edison & Swan Utd., gn shs., £8 pd., 1 to 99, 
Do. “an shares, 01—017,189 
Do, 4 Ks Deb. Stock Red. . 
Do. 6% &nd Deb. Stock Prov. Certs, all pd. 
Electric Construction, 1 ot 112,100 
Do. do. Cum, Pret., 1 to 81,890.. 
General ‘Co. ( » 5% Cum. Pref, 
Do, Mort Deb, .. 
Gt. N. & Ci Rail, Pret. Ord. A’ 4%, 1 to 78,000 


Pre 
Do. Mort. Deb, Stock 
India-Rubber, Gate; elegraph Works.. 
tLiverpool Overhead Railway, paia 
ef., fully ee 
London United Teepe: (1901), 1 to 50,007 <e 
Do. do. 60,008 to 100, 000 
Do. do. 6% Cum, Pref., 
Do. do. 4 Ist Mort. Bebe Btock .. 
Me! itan Consolidate oe ee ee 
Metropolitan Electric Trams., ‘Ora, : 
do. 
De do. jum. Pref, 
Do. a Debt Stock Red. 
Mexico Trams Stock . 
Do. ist Mort. 50-year 5% Gid. Bas, 
Do. Cum, 


Do, % Deb. 
Telegraph Construction Maintenance .. 
4% Deb. Bas., 1 to 1,500 Red., 1909 
Underground 5% Prior Lien es 
10. onds. oe 
Do. Income Bonds" 

te ye & Robinson, 1 to 80,000 & 80,001 to 116,666 
P., 80,001 to 80,000 & 125,001 to a, 
iat Mort. Deb. Stock 


on See 
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* 


Closing Business done 
Quotations week ended 
Aug. Sist. | Aug. 31st, 1909. 

Hiebest Lowest, 

1% 24/44 24/8 
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— “th ee 
8 ae 
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ag 


TT 


127 —130 
96 — 98 


123 


47/6 | 46/3 
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66 65g 
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Browley (Kent) E.L. & P., 1 to 15,000 es . 
a do. 43 Ist. deb, stock 
Brompton & Kens, jup., 1 to 20,000 
Do. 1% ‘Cum. Pref. 
Central Electric 8u Guar. Deb. Stock .. 

Oharing Cross Supply 

Do. Pref, 
Do. "City Undertaking % Cum. Pri, 


Do. do. 4% Deb. Stock Red, ss 
Chelsea Supply, Ord. ee 
eb. Stock Red. 


% D 

City of London Elec, Ord, 40,001—110,595 
Do, 6 % Cum. Pref., 1 to 40,000 

Do. 5% Db. Stk. (iss. at 115) all pa. 

a 44% 2nd. Db. Stk -» Prov. Orts., all pd, 

Electrical Power, Ord. . 

do. do. 6% Pref. .. 


oO. 6 % Pref., 40,001—60 
Do. do, Deb. Stock 
Do. do. a Qnd. Deb. Stock .. 


Edmundson’s Electric Shares .. 


Do. do, um 
Do. do. 44 % Ist Mort. Stic. 
Electrical Dev.Co.of Ontario, 5% Gold Bnds. 
Folkestone, 1 to 10,000 
Do, 5% Cum. Pret., 1 to 10,000 .. 
Do. % 1st Deb, Stock ee oo oo 
Hove, i to 15, 
Kaministiquia Power Co., Gold Bnds. ee 
Kensington and Knightsbridge Electric Ord. 
London Electric Supply ion, Limite 
do, 


do. 4% ist Deb Red. 


1st Mort, eben. *Btosk 
De Mort. Deben. Stock Redem, 
Mexican Electric ht Co., 5% 1st Mtg. Gold Bnds 
Do. Light and Power bo., Ltd.,Common .. 
Do. do. 1% Cum. Pref. Stk, 
Do, do. 5% 1st Mtg.Gold Bnds, 
Midland Electric ration, 44 % lst 
Newcastle-on-Tyne, 1 to 137,500 
Do. 5 % Pref., 1 to 187,500 oe 
North Metropolitan lectric Power Supply 8) 
5 % Mortgages (Red.), Nos. 1 to 1,265 
Notting Hill Electric Boe 
Deb. Stock . oe oe 
River Plate Elety. Co. Ord. Nos. 1 to ‘120,507 
Do. do. 9%, Pref. Nos.1 100,000 
Do. do. 5% Deb. Stk. Red. 


St, James’ and Pall Mall Light, Ord. .. 
Do. do. 1 % Pret, 90,081 to 40,080 
do. Deb. Stock Red, .. 


% 

Smithfield Markets Supply, Ord. .. oe 

South London Electric Supply, Ord. .. ee o 

South Met, Eleo, Lt, & Power, Ord. .. ee o 
do. 7% Pref. .. 


Do, 
Urban Electric y, Ord. .. ee ee eo 


Do. do. 44% 1st Mort. Db. Stk. Red, 
Victoria Falls Power Co., f. Nos, 1 to 800,000 .. 
Westminster Buppl 


Electric ee 
Do, do, % Cum, Pref. Re- 
duced from 5% since alst Dec., 1906) 
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* * - 


EAS, 


SADA 


BP. 
ae 


Baad 


* Uniess otherwise stated, ali shares are fully paid. 


Quotations on Liverpool Stock xchange, 


97 
1034 

89 
| 
82/6 
| 
| 
1028 | 
= 
93g | 9832 
95 
87% 
§ 90 
oo | 
91/3 £0/- 
1083 
ig- | 
16/104 
& 
at 
Interim Dividend, 


Bank rate of Discount 23 per cent., April Ist, 1909. 
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Vo 
Present Btock | Dividends for the Closing Rise + Present 
or Quotations | or Yi 
_ Share, | | Aug. 24th, _| 
- 7 
805.000 1 16 13, | + 3a | 
271,030 100 | 4% 100 —108 
a 99,261 5 43 | 
19.189 6 | 44% |} 2— 1h 
= 807,895 | 100 | 68 — 
} 84 — 87 ee | 
| | oe 
25,000 | | | 8 
900,000 | | Stock | | 85 — 88 
96,000 | 10 | i ee 
150,000 Stock 1054 —107 
50,000 | | 10 194 
- + 13 12 
1,881,000 | 100 | 68 — 71 —1 514 i 
5,782,062 | 100 — 393 —4/155 
9,640,914 | 100 } 2 65 —67 421 
8,285,000 | | 100 Nil | 17 — 17 Nil 
814,016 | 1 | Ml | Nil Nil 
595,600 100 48% | 95 — 97 9 412 9 
10,828,200 | | uss | 2984 —197 1268 | 1253 +8 
4 $0,000,000 ee 5 % 954— 97: . 2 1 
oe 17 
| 100 86 — 89 86 — 89 
| a9 | 844 — 36 36 | 210 9 
100 | 4% | 100 —102 100 —102 818 5 
1, 5 % | 103 —104 1024 —1034 | 
a 2, oe 44% | 88 — 90 87 — 89 =} 513 
2 4, oe Nil Ni 86 — 38 387 — 89 +1 
| 1 i 6% af af 118 | 
245, 1% 4% | 76 — 80 16 — 80 | 50 
ELECTRICITY SUPPLY COMPANIES. 
ae 100 97 —100 97 —100 < 
A 445,786 | 100 96 — 99 96 — 99 7 
49,486 5 Bg 44 4% 
176,0001 Stock 100 —103 100 —103 
70,695 10 102— 10% 10}— 
40,000 10 113-123 
400,007 | ae 121 —124 191 —194 
6 
60,000 5 8 — at 8 — 
40,000 | County of London Electr 10 8% 8% 
55,000 10 104— 11 104— 11 
400,0001 103 —106 104 —107 +1 
,000 | 6 - 
430,500 100 58 —. 61 
ee $8,150,000 $500 86 — 83 86 — 83 ip 
10,000 5 58 68 
4 10,000 6 5 By 5— 5s 
90,000 100 43 97 —100 97 —100 
90,000 Stock 95 — 9% — 
111,000 8 2% 2 
se 882,855 | | Stock 93 — 9/ 93 — 97 4 
76,121 | | 6 5 6 
285,000! | 105 —108 105 —108 
248,0007 | Stock 834— 864 835 — 865 
$6,000,000 844 83 — 85 
18,585,000 | $100 — 69 — 13 —2 
leas $2,400,000 | | Stock 106 —110 106 —110 3 
$12,000,000 | 86 — 88 86 — 88 
aa 950,000 100 94 — 97 94 — 97 eA 
180,491 | | 5 4— 48 
126,500 | 99 — 101 99 —101 
10,852 11 — 12 113— 12. + 
20,000 | 6— 63 
oe 50,000 | 95 — 98 95 — 98 px 
100,000 | Se 
90,000 | th 1— % 
224'520 | | 103°—205"* 103-105" 
80,000 | |. 1 i 
50,000 | 14— 2 2 
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METAL MARKET.’ 


Fluctuations in August. 
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Charging Ignition Accumulators by Gas.—A French 
firm—M. of Neuilly, Paris—has recently 
introduced a thermopile for the purpose of recharging ignition 
accumulators by means of the ordinary house gas. supply, where a 
source of electrical energy is not available, 


THE GENERAL PRINCIPLES OF MODERN 
TRUCK CONSTRUCTION. 


By J. A. O'BRIEN, A.M.LE.E. 


Ir is curious that with the advance in knowledge of the 
principles of railway engineering during the latter half of the 
last century, and up to the present date, one of the most 
important points has been left unstudied, except by com- 
paratively few people ; that is to say, the general relation of 
the body of a vehicle moving along a line of rails to these 
rails. 

The most that has been attempted in this direction until 
the last few years has been a kind of tacit understanding 
among permanent-way engineers that when such a vehicle is 


~ subjected to a constant change of direction, such as a railway 


curve, it is necessary on simple scientific principles to 
counteract the effect of the lateral forces brought into play by 


‘the change of direction by canting the rails in such a way as 


to introduce a constant counterbalancing force opposed to 
tke centrifugal force. 

In presupposing, however, the correctness of the principles 
on which this canting was carried out, an assumption was 
made which is now found to be definitely wrong; that is, 
that a vehicle running along a rail or rails presented no com- 
plex problem, but was a simple case of accurate motion along 
a straight track ora defined carve. This is now shown not to 
be the case. For example, serious complications affecting 
the whole general motion of the vehicle are introduced by 
the method of connecting the vehicle to the rails ; that is to 
say, by the form of truck or under-carriage supporting the 
vehicle. 

The first point on which engineers were led astray was 
the supposition that a line of rails could be laid to coincide 
perfectly with a geometrical line—straight or curved. — 

The recent investigations, however, of eminent engineers, 
in particular the elaborate studies of M. Georges Maric, 
formerly chief engineer of the Paris-Lyons Mediterrancée 
(P.L.M. Railway), have shown that irregularities seriously 
affecting the running of vehicles do exist on the best lines. 
Whether they existed at the time the lines were laid, or were 
brought into existence by subsequent transverse action of the 
rolling stock, is of no importance; the fact remains that 
irregularities, which the platelayer’s eye cannot observe, are 
sufficient, when traversed by a vehicle at high speed, to 
disturb the smooth path of the vehicle. M. Georges Maric, 
indeed, has calculated the exact oscillatory effect which 
definite irregularities set up, and has studied the problem of 
deadening it by springs or other means. 

The second point to notice in this kind of investigation 
is that the effect of having a clearance between the flanges 
of wheels and the rails has not been fully considered. 

This clearance, of course, is a condition which comes into 
force inevitably, even if not allowed for at the time new 
wheels are fitted on to a vehicle. It was thought, however, 
that coning ‘the wheels—that is, reducing their diameter 
gradually from the flanges towards the outer edges of the 
wheels—provided a centralising effect which invariably kept 
each pair of wheels running centrally on the track with one- 
half the gauge clearatice at each wheel ; and, moreover, that 
on a curye, since all the forces brought into play by a change 
of direction tended to move the vehicle outwards, the outside 
wheels, running on a larger diameter than the inside wheels, 
would adjust the direction of the vehicle to the curve. 

Now, as regards the latter point, Mr. A. M. Wellington, 
in his “ Economic Theory of the Location of Railways,” 
published in 1903, refers to careful experiments on. trucks 
made to scale, and having coned wheels ; and it is evident 
from the results of these experiments that coning alone is of 
practically no importance in guiding vehicles round curves ; 
in fact, in Mr. J. W. Spiller’s recent paper read before the 
Institution of Civil Engineers, on the subject of ‘ High 
Speed on Railway Curves,” the guiding effect on curves of 
coned wheels was ignored, and it follows that for practical 
purposes—even on curves where the vehicle is forced con- 
tinuously against one rail, and more especially on straight 
track where the action is intermittent—the wheel treads, for all 
the effect which coning produces, might as well be parallel). 
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This fact has been emphasised because it indicates that 
engineers have really gone along wrong lines in considering 
the theory of the motion of rolling stock. In practice, 
the coning is soon worn down by the action of the rails on 
the wheels. 

_ If, then, we look at the conditions under which good 

rolling stock has had to run on the best laid tracks, we shall 
see that they are far from desirable. The rails themselves, 
which impose a general direction upon the vehicle, are 
irregular, and it does not seem possible to carry improve- 
ment further in this respect. The vehicle is allowed a 
clearance in which to adapt itself to any possible changes 
in track direction, but is not built in such a way that any 
real centralising effect is produced. On this track is placed 
a truck which has its axles rigidly fixed in a frame, and 
which, therefore, tends always to follow one definite direc- 
tion of its own. The result is a form of motion which is 


altogether a chance action. The truck travels about in a. 


transverse sence over the track clearance, running first of all 
hard against one rail, and then, owing to some track irregu- 
larity or a distortion of the track itself, running hard against: 
the other rail, every change of direction being accompanied 
by a skidding of the complete truck around some centre, 
either within or without the wheel-base of the truck. 

On a curve, since the truck follows its own natural direc- 
tion across the gauge clearance, the path actually traversed 
is a series of chords, and not a curved line. 

This, of course, is all very unscientific, but the first 
question must be : are the effects produced by such motion 
so undesirable that any practical means of avoiding them 
is worth entertaining ? That the effects are undesirable is 
proved by the high rate of wheel wear on rolling stock of 
rigid wheel-base ; by the heavy type of construction which it 
is necessary to adopt, so that the parts may withstand the 
severe transverse shocks they are continually being subjected 
to; and last, but not least, the unpleasant effects of railway 
travel on a passenger who is continually having his direction 
changed in a more or less violent manner. 

As to whether a means has been discovered of avoiding 
these defects, a type of truck construction known as” non- 
parallel axle has now, after four years of action, proved 
itself to be without the inherent defects of the rigid type of 
rolling stock ; and in spite of the irregularity of the rails, 
by constructing a truck in such a way that its direction is 
not at any time rigidly fixed, it has been found possible 
to damp almost entirely the effects of such irregularity, at 
the same time making it impossible for high flange pressures 
to be reached, and, therefore, very greatly reducing the wheel 
‘wear. 

A non-parallel axle truck, as its name implies, is one in 
which the axles are not rigidly fixed in aframe. Each axle is 
free within certain limits to move round a pivot fixed on the 
centre line of the truck, and at some little distance from the 
axle. The limit is set by links banging over the axle boxer, 
and the supporting of the truck on the ends of these links. 
Any transverse motion of an axle round its particular pivot 
disturbs the links from their normal vertical position, and 
the weight hanging on the links sets up a constant tendency 
for the axle to return to its normal position. _ 

It will be seen that this type of construction allows for a 
great amount of elasticity, but this is not the vital point ; 
transverse elasticity has already been allowed for in some 
slight measure by the construction known as swing bolster 
on bogie rolling stock. What is of the utmost importance 
is that this elasticity is accompanied by a change in the 
characteristic direction of the truck so soon as lateral pres- 
sure is brought to bear against any one of the wheels. If 
one of the leading wheels of the truck runs against the 
rail head the flange pressure rises, the leading axle turns 
slightly on its pivot, and the leading wheel in question is 
guided away from the point of pressure. This action goes 
on continuously, and is perfectly automatic. 

When a car is catried on atruck of this type, and the 
floor boards are taken up so that the movements of the 
truck can be observed, it is seen that the axles are never 
still in @ transverse direction. hey are vibrating cons 
tinuously in the space allowed by the track clearance, in the 
same way as the driver of an automobile continually adjusts 
the direotion of the car by — movements of the steering 
wheel, and so obtaina a smooth line of motion, 


The importance of such a method of truck construction 
lies in the fact that all the mischievous effects of a rigid 
wheel base are dealt with at the point of contact of wheel 
and rail, and are not communicated to the carriage bod 
where it is impossible to do more than damp them slightly. 
The carriage bodies with the passengers—or goods—follow 
their natural line of motion without disturbance by the 
track. 


REVIEWS. 


Elementary Manual of Radiotelegraphy and Radiotelephony, 
By J. A. Fueminc. London: Longmans, Green & Co, 
Price 7s. 6d. 

_ Any work on this subject from the pen of Dr. Fleming 

must perforce attract both interest and attention, even 


though it be styled “elementary.” Beyond stating that the: 


matter is put in the author’s usual lucid and easy manner. 
Pp y ’ 


. is copiously illustrated and includes useful chapters on 


practical methods of measurement of the various electrical 
quantities concerned in wireless telegrapby and telephony, the 
occasion hardly calls for any comment of a general nature, 
That it is brought well up-to date, and conveys sound in- 
formation will go without saying. There are, however, as is 
inevitable in a subject of this character while it is still in 
process of rapid development and advance, a number of 
points of a controversial nature which may be dwelt upon 
with advantage, more especially as the book is avowedly 
intended for the student, practical operator, and general 
reader ; though it will doubtless be widely read also by the 
practical engineer and all who take an interest in the 
development of the art. The first point to be noticed is 
hardly controversial ; possibly it is an oversight. On 
page 5 representations of various types of oscillations are 
given, but there is neither here nor elsewhere throughout the 
book any representation of what is certainly not the least 
important type of feebly damped oscillation, viz., that 
which occurs in the antenna of a closed-circuit syntonic 
transmitting station. All the oscillation curve’ given are 


shown as commencing at maximum amplitude, whereas the~ 


oscillations in such an antenna are built up toa maximum 
and then decay. This feature is of some practical import- 
ance in questions of tuning and interference, if in no other 


way. On pages 16 and 17, in dealing with the effective or 


dissipative resistance of spiralled conductors at high fre- 
quencies, the dissipation due to eddy currents resulting from 
magnetic leakage through the sides of the solenoid appears 
to be lost sight of. 

The question of phase difference between the electric and 
magnetic components in a travelling electric wave is dealt 
with on page 123, and the author comes to the conclusion 
that there is a phase difference of 90°. This is doubtless 
true of the source where “oscillations” rather than 
“waves” are concerned, but there are substantial reasons 
for concluding that no such phase difference exists in the 
wave proper; that is, that in the wave proper the electric 
and magnetic fields are equal and in phase. 

The tricky little problem of how to vary the earth’s 
potential is touched upon on page 155. It is not, however, 
within the region of practicability either appreciably to alter 
the earth’s potential as a whole, or to make use of euch 
alteration, even if it were produced. Any conducting 
attachments which it is in the power of mortal man to put 
up on the face of this globe, are, to all intents and purposes, 
as much screened by the overwhelming proximity of the 
earth’s surface, as though they were completely enclosed by 
that surface. It is, therefore, almost the same problem as 
how to vary the potential of a hollow conducting sphere by 
operations carried on inside that sphere. For the same 
reason it would be quite impracticable to make use of any 
variations of potential of the earth as a whole, even if they 
existed. 

On the same page reference is made to Sir Oliver Lodge’s 
views concerning the relative damping of the radiation from 
earthed and non-earthed transmitters. [tisclearthattheatthor 
is nob willing to aocept Lodge's statements without con- 
siderable reserve. It should, however, be fairly evident 
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that in very many cases of land installations, at any rate, a 
decreased damping must ensue if the immediate surface of 
the earth be to any extent eliminated from the oscillating 
system. It will also be somewhat difficult to refute the 
direct demonstrations of the sustained character of the 
oscillations in such a case. 

Reverting next to page 141, on which the subject of 


Jooped antennz is dealt with : though the author deals fally 
_ with non-earthed loops, the theory is not extended to the 


former, though they are of considerable practical importance 
and are again referred to on page 262. It is not within the 
reviewer's knowledge that any really adequate explanation of 
the action of closed-loop antennz has yet been given. A 
simple explanation, and one which appears to fit the observed 
results, is not far to seek, however, and may as well be given 
here in brief. The attachment to earth of one part of the 
loop determines oscillations, from impinging waves, in the 
two vertical sides. Though both sides, regarded as indivi- 
dual antennze, may be tuned to the received wave, it is only 
when such tuning is determined by different amounts of self, 
induction and capacity in the two limbs that the loop itself 
is set into effective oscillation. The difference in self- 
induction of the two sides determines a difference in phase 
between the two sets of oscillations, thereby causing a 
relatively heavy compensating current round the loop. A 


-similar effect can easily be observed when two thermo-ammeters 


are joined in parallel in a circnit in which high-frequency 
oscillations are excited. It will be found that even when the 
greatest care is exercised in the method of joining up and 
selection of similar instruments, it is next to impossible so 
to adjust the circuit that the sum of the individual readings 
of the two ammeters in parallel shall not be greater than 
the reading when one ammeter only isused. The difference 
is, of course, due to the compensating current circulating 
round the two instruments, which again is caused by a slight 
difference in phase of the oscillations when they divide 
between the two instruments. 

In his claims concerning the oscillation valve or “* audion ” 
referred to on page 208 and elsewhere, the author does not 
make it clear that the. use of a suitable “ priming ” current 
or E.M.F. in the rectifying part of the circuit considerably 
enhances the sensibility of this form of detector by causing 
the oscillations to act on a steep part of the conductivity 
curve instead of a flatter and much less sensitive part. It is 
not clear that this feature was embodied in Dr. Fleming’s 
original contrivance. 

In connection with the subject of spark resistance dealt 
with at the end of the chapter on high-frequency measure- 
ments, the student may be left with the impression that 
the resistance measured is a very useful quantity, and one 
which he can make use of in computing logarithmic decre- 
ments, &c.—that it is, in other words, a constant 
mapageable quantity, instead of what it really is, namely, a 


highly variable quantity, of which the measurement merely _ 


gives the mean value. J.E.T 


A Scheme for the Promotion of Scientific Research. By 
W. B. Priest. London: Stevens & Sons. 1908. 
Price 33. 


This is the second edition of the scheme which Mr. Priest 
has devised for the promotion of scientific research for the 
public benefit with the aid of the resources of the State. 
The author outlines legislative provisions controlling the 
grant of fands for the development of a discovery; the 
investigation of the nature and novelty of the discovery by 
the Board of Trade, which also is empowered to presctibe 
the amounts of such grants, and to appoint referees and 
assessors; the conduct of searches for anticipations by 
the Patent Office, at the direction of the Board 
of Trade; and the revocation of a grant on occasion. 
The scheme occupies 12 pages, and is accompanied by 14 
pages of explanatory remarks, and an equal amount of 
general observations in support of the scheme, indicating 
directions in which valuable results might confidently be 
looked for, and citing instances in which the 
community has derived immense benefits from the 
prosecution of scientific research in the past. The applica- 


' tions of electricity to the purposes of communication are 


especially singled out as striking illustrations of the beneficial 


results of research, while regarding the manifold uses of 
electricity in other directions, the author says “so vast is 
the aggregate of material advantages which have issued from 
the practical applications of electrical discoveries, that their 
value passes far beyond our powers of computation.” He 
points out that ‘‘ the great practical applications which issue 
from original research do not come suddenly, or from any 
purely independent line of research, but from the advance- 
ment of science in certain of its departments,” and innumer- 
able instances could readily be found to substantiate this 
statement. That the enthusiastic workers in pure science, 
who lay the foundations upon which other men raise up 
fortunes, rarely themselves benefit in a degree in the least 
commensurate with their deserts, is a rule the trath 
of which is only made more manifest by the occasional 
brilliant exceptions, and any means whereby a more equitable 
allocation of rewards could be ensured ought to command 


universal approval. The author has made a sincere and . 


earnest attempt, not precisely to effect this object, bat to 
facilitate and encourage research, which only too frequently 
is hampered not merely by the lack of reward, but by the 


still-more disheartening want of means to carry it on—were _ 


these available, the love of discovery innate in man would 
provide sufficient driving force, without requiring the incen- 
tive of gain. To the author’s motive, therefore, we accord 
our hearty sympathy and approval; but, unfortonately, 
while this couatry is governed by politicians, to whom the 
word “science” suggests only unintelligible treatises, weird 
odours, and a contemptuous indifference to party 
politics, we fear that there is little hope of progress in 
the desired direction. Only at one point do the paths 
of scientists and politicians coincide ; and that is in relation 
to the physical well-being of the latter. They are no more 
immune than other men to the ills that flesh is heir to, and 
thus their interest in medical science has been awakened to 
some extent; the establishment of the Imperial Cancer 
Research Fand illastrates this fact, and it may yet come to 
pass that the patronage thus conferred upon medical research 
may eventually by gradual stages be extended to the other 
no less important branches of science which at present are 
left to fend for themselves. But the millennium is still a 
long way off. 


Transformers for Single and Multiphase Currents. By 
GisBeRT Kapp, Dr. Eog., M.Inst.C.E., M.LE.E. Second 
edition. London: Whittaker & Co. 1908. Price 
10s. 6d. net. 


Twelve years ago the first edition of this book appeared ; 
many things have happened since then, and as the author 
remarks, “enormous improvements have taken place in the 
construction of transformers,” rendering a new edition im- 
perative. Perhaps a change quite as great has taken place 
in the general attitude of the electrical industry towards 
alternating currents. The improvements in transformers 
‘were mainly due and rendered possible by three causes : 
the more general appreciation of oil as a cooling medium, the 
advent of alloyed iron, and last, but not least, the growing 
demand for large units in connection with power trans- 
mission” ; and the author devotes a good deal of space to 
an elucidation of the manner in which these causes have 
acted, and do act. 

The first chapter is devoted to principles of action, 
magnetic leakage, and arrangement of coils, and the funda- 
mental equation for the effective £.M.F. in a transformer coil 
is worked out. In the following chapter the author goes on 
to discuss the losses in transformers, the effect due to 
“alloyed” plates, the factors determining the most advan- 
tageous thickness of plates, and the influence of the E.M.F. 
curve on the hysteretic loss. The conclusion come to is that, 
although.a peaked curve has some advantages, “ taking all 
things into consideration . . . . it is best to use machines 
the E.M.F. curve of which deviates as little as possible from 
a true sine curve.” The chapter concludes with illustrations 
and preliminary considerations as to types of transformers. 

Chapter III opens with a description of the usual types, 
and goes on to the construction of the iron part. This is 
fully dealt with, and then the heating of transformers and 
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the methods of cooling are studied. Values of.c, the cooling 

coefficient, are given, and the theory of heating and cooling 

is investigated, and formu! obtained. The effect of inter- 
mittent working on the maximum output obtainable is also 
considered, as well as the influence of linear dimensions on 
output. This is an important chapter, and the logical 
sequence of the working-out is well maintained. 

The use of vectors for representing periodic functions is 
gone into in Chapter IV, and a steam engine piston analogy 
is used as an example of a periodic function. Self-induction 
and capacity, the influence of higher harmonics, and the 
power of an alternating current, are then successively dealt 
with. 

In Chapter V we find the magnetic circuit and the energy 
stored in magnetisation, and this leads on to a consideration 
of the hysteretic loop. An excellent description of its dis- 
turbing influence on the exciting current is given and 
illustrated by curves. The design of achoking coil concludes 
this section. 

In the succeeding chapter a design for a 20-KW. core- 
type transformer is fully worked out for a minimum total 
loss, and the weight and cost of active materials are calculated. 

‘In working out this design the author investigates the 
discrepancy between Arnold’s rule for the best distribution 
of losses and the author’s rule of equal losses, and points out 
where the difference arises. He goes on then to modify the 
original design to suit the special service conditions imposed 
by power and lighting loads respectively, and shows the 
effect these have on the available output. There are also 
tables showing the yearly efficiency and annual cost of work- 
ing transformers. This is an important matter: authors 
are too often unable or unwilling to enter into commercial 
and financial considerations, with the result that the man 
of science and the man of business are often at variance as 
to the most economically. efficient methods of operation. 
Chapter VII is occupied with a design fora 7-Kw. shell 
transformer, and the next chapter with vector diagrams 
representing working conditions of transformers. ; 

In Chapter IX the calculation of inductive drop is gone 
into, and the effect. of frequency on drop and on output. 
Here the author introduces the idea of equivalent coils, 
and he uses this methed throughout the remainder of the 
volume. 

The dynamometer, dynamometric and induction watt- 
meters, and other methods of measuring power in an alter- 
nating circuit are described in detail in Chapter X; the 
Behn-Eschenberg method of measuring power.in a three- 
phase circuit is described, and a proof given of Dr. Franke’s 
method whereby this can be effected by a combination of two 


wattmeters placed so that the two shunt coils form one~ 


moving system. 

An important section is that on testing, which takes up 
Chapter XI. Here are described the various methods of 
testing transformers and transformer iron. This section is 
very fully dealt with, and the author seems to fear criticism, 
as he notes it specially in the preface. The fear was quite 
unfounded ; the methods of the laboratory and the methods 
of the workshop are alike of interest and of use to the 
student. 

Safety appliances are dealt with in the following chapter, 
and various forms of transformers, such as balancing and 
auto-transformers and boosters, are noted. 

Chapter XIII deals with the transformer in relation to 
its circuits, and consideration is given to the rise of pressure 
through resonance, a determination of the dangerous con- 
dition, and the breakdown of cables on -large networks. 
This is a portion of special value to the central-station engi- 
neer, who is responsible for the continuity of supply on such 
systems. 

The final chapter gives examples of modern transformers 
by various manufactureirs—British and foreign—illustrated 
by scaled drawings. 


There are three appendices, and two of them at least are : 


important enough to deserve titles in the table of contents. 
Appendix II gives the meaning attached to all the symbols 
used. in the book, unless otherwise stated in the text, and 
Appendix III lists and gives page reference to all the 
formule used. This is a useful feature, and one which we 
would like to see more frequently adopted. 

The book is well and clearly written, and is commendably 
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free from serious mistakes, the printers’ errors being generally 
such as can be easily noticed. A paragraph appears on 
page 290 which has no apparent connection with the context, 
and refers to illustrations at the endof the volume. Thereig 
one very noticeable peculiarity—the author never once uses the 
words volt, ampere, or watt in the plural. We wonder why ? 
We think that the author might with advantage have included 
a chapter on the erection and setting to work, &c., of trang- 
formers, as it would have completed the practical portion of 
the subject which has otherwise throughout the book 
received due attention. , 

We can only add, in conclusion, that it has been a pleasure 
to read through this volume, which is undoubtedly of great 
value to the student, the designer and the engineer who hag 
to deal with transformers in every-day use. J. D. M. 


PRIVATE BILL LEGISLATION OF THE 
SESSION. 


[BY OUR PARLIAMENTARY REPORTER. ] 


ALTHOUGH weary legislators are still detained at. West- 
minster engaged in wrangling over details prior to putting 
the screw on the unwilling taxpayer, the work of the Private 
Bill Committees, with one exception, is over, and one is able 
to take stock of the new legislation of the. session, so far as 
the electrical industry is concerned. For several sessions 
now, the members of the Bar, technical experts, and the 
harmless but necessary journalists, looking to electrical Bills 
to bring grist to the mill, have not been able to put much by 
for a rainy day as the reward of their energy, but the 
present session has been the leanest of all. Even London 
has at last been left alone by exploiters of electric power 
schemes, whilst promoters of combined motor roads and 
tramway tracks have failed to renew their efforts of last 
session. Almost every year some grand new scheme is 
brought up, such as mono-railways, pneumatic tubes, &c., 


‘but this year nothing of the kind has come before a com- 


mittee. It is true that several go-ahead Corporations proposed 
to obtain powers for experimenting with the trackless trolley 
system of tramways, but, one by one, the clauses were 
dropped, and the only one which came before a Committee 
was that of the Gateshead Tramways Co., and this, although 
unopposed; was rejected. 

Four electric power Bills were brought in, the most 
important of which were the County of Durham Electric 
Power and the North Metropolitan Electric Power Supply, 
and both were carried with little opposition. The first 
enables the promoting company, the Newcastle-on-Tyne 
Electric Supply Co., the Cleveland and Durham Electric 
Power and the Northern Counties Electricity Supply Co., 
Ltd., to enter into agreements for mutual assistance. The 
Committee considering the Bill, however, refused to 
allow the company to subscribe for shares in undertakings 
taking a supply of energy from the company. The North 
Metropolitan Power Co. are authorised to extend their area 
and to raise £250,000 capital. The West Kent Electric 
Power Bill also passed. The company are authorised to 
acquire the rights granted to the Kent Electric Power Co. 
for the supply of power within the West Kent area of 
supply. The capital for the company is being found by the 
South Metropolitan Electric Co. The Somerset and Dis- 
trict Electric Power Bill fell out on Standing Orders. 

Two electric supply Bills only were promoted by com- 
panies, and of these the City of Bath Bill to incorporate @ 
company with a capital of £100,000, was quickly dropped. 
The York Town and Blackwater Gas (Electric Lighting) 
Bill led to considerable discussion, as the Aldershot Gas and 
Water Co. also, incidentally amongst other things, sought to 
acquire the right to supply electricity in their area. The 
point at issue was that of the definition of the areas of the 
respective companies, which for gas purposes was rather com- 
plicated, but: this was settled by the Committee. The Bill 
was also somewhat interesting from the fact that Mr. 5. 
Selion expressed the opinion in the witness box that the dis- 


were V 
merits 
from 
deal it 


to allo 


extens! 
Londo 
their © 
the pe 
Sheph 
Counc 
Gatesh 
other 

this pr 
K.C. ( 


and a: 
mistic 
allowe 
revive 
under 
was di 
sough 
course 
tramv 
street 
as a 
reduc 
that | 
involy 
there. 
on tra 


 maket 
§ 
4 Nin 
stood 
Folkes 
moters 
constr 
bined 
Jocal 
ont th 
rity, 
it 
they | 
Distric 
their | 
and co 
 Chorle 
they s 
= 3 The T 
ways ( 
Tram\ 
troubl: 
which 
compa 
Of 1 
to exte 
ing to 
amour 
Railw: 
to ent 
railwa 
purch: 
The 
. to mal 
Railw: 
rejects 
. forwai 
Rast 
“hy q 


Vol. 65. No, 1,658, 3,1909.] THE ELECTRICAL REVIEW. 897 


trict was one in which a gas company,.would be: able to 
make the supply of electricity remunerative, whereas a com- 
pany supplying electricity only would make a Joss. 

Nine tramway Bills were promoted by companies, and two 
stood out as of considerable interest. In the case of the 
Folkestone, Sandgate and Hythe Tramway Bill, the pro- 
moters asked that they might be relieved of the obligation to 
construct an underground system, and substitute a com- 
pined overhead and underground system. The proceedings 
were very protracted, and much of the evidence dealt with the 
merits of the Lorain surface contact system, whilst judging 
from many of the statements local politics also entered a good 
deal into the question. Ultimately the Committee refused 


‘to allow the company to alter the system, but gave them an 


extevsion of two years for carrying out the work. The 
London United Tramways Co. had a most important Bill from 
their own point of view, inasmuch as they wished to defer 
the period at which their terminal lines at Hammersmith and 
Shepherd’s Bush would become purchaseable by the County 
Council. The Bill was rejected. As before mentioned, the 
(ateshead and District Tramways Co. proposed amongst 
other things to work tramways on the railless system, and 
this proposal would have gone through had not Mr. Moon, 
K.C. (the Speaker’s Counsel) pointed out that as the clause 
stood the new system would not become purchaseable by the 
‘local authority under the Tramways Act. It was pointed 
ont, that the clause had been agreed with the local autho- 
rity, and that as the company could not lay down 
the system without the consent of the municipality, 
it was open for the latter to make what terms 
they liked, as conditional to their consent. In the end the 
Committee rejected the clause altogether. The Oxford and 
District Tramways Co. were successful in getting through 
their Bill for substituting a composite system of overhead 
and conduit traction for the Dolter system, and the Preston, 
Chorley and Horwich Tramways Co. got most of the powers 
they sought for (including a reduction of the share capital). 
The Torquay and Paignton Tramways, the Holywood Tram- 
ways (Extension of Time), and the Southport and Lytham 
Tramway (Abandonment) Bills, all went through without 
trouble, as did also the Anglo-Argentine Tramways Bill, 
which dealt with the reorganisation of the capital of the 
company. 

Of the electric railways Bills, the most important was that 
of the Central London Railway, which enables the company 
to extend to Liverpool Street—an extension, which -accord- 
ing to Sir Henry Oakley, is likely to bring an immense 
amount of traffic to the company. The Edgware and 
Hampstead Railway Bill, and the Watford and Edgware 
Railway Bill both passed. The former enables the company 
toenter into agreements with the Charing Cross, Huston 
and Hampstead Co. with respect to the construction of the 
railway, and the latter revives the time for the compulsory 
purchase of land and theconstruction of the authorised railway. 
The North-West London Railway came to Parliament with 
a proposal to abandon the authorised line to Victoria, but 


. to make the line from Cricklewood to Edgware Road, which 


was to have been worked by the Baker Street and Waterloo 
Railway. After a considerable hearing the Committee 
rejected the Bill, which, however, judging from a recent 
utterance of Sir George Gibb, is not unlikely to be brought 
forward again in the future. The promoters of the North- 
East London Railway came for another extension of time, 
and as the financial. witness called seemed to be very opti- 
mistic as to raising the necessary capital, the Committee 
allowed the-Bill to proceed. A Bill was also introduced to 
tevive the powers for the construction of a tube railway 
under the Tyne to connect North and South Shields, but it 


_ Was dropped after first reading. 


Various powers for tramways and electric lighting were 
sought by the municipal authorities of the country, and, of 
course, the London County Council promoted its annual 
tramway Bill. The estimated cost of the tramways and 


street widenings contained in this Bill was £1,090,000, but 
as a number of the proposals were dropped, the cost will be 
reduced. The proposal which met with most opposition was 
that to bring a tramway down Farringdon Road, which 
involves the interference with the costermongers who trade 
there. The Bradford Corporation Bill to spend £147,180 
on tramways was not proceeded with. 


This. Bill algo con- 


tained a clause for the trackless trolley system. The proposal 
of the Bury Corporation with regard to running powers over 
the Heywood and Rochdale Corporation tramways was con- 
sidered with the Bill of the Heywood Corporation, who also 
asked for mutual running powers, and after a long hearing 
which was purely of local interest, the Committee settled the 
powers to be possessed by each body. No opposition was forth- 
coming to the Bill of the Dudley Corporation to enable them 
to grant leases of the tramways purchaseable by them. The 
Liverpool Corporation obtained powers to construct about 
six miles of tramways, but dropped’ their proposal for railless 
tramways in any part of thecity. The Manchester proposals 
on tramways were very modest, the estimated cost of those 
sought to be constructed being only £30,000. -The Oldham 
Corporation are authorised to spend about £20,000 on tram- 
ways, but this body also dropped the railless trolley system. 
Nothwithstanding the opposition of the Lancashire Power 
Co., the Corporation were also authorised to supply electricity 
to premises just outside their area. Salford Corporation 
sought, amongst other things, tospend £60,000 on tramways, 
but the Bill was rejected. The Shrewsbury Corporation 
will be allowed to supply electricity for traction purposes to 
outside authorities, and the Wallasey Corporation to spend 
£41,483 on tramways. Several local authorities - also 
obtained minor powers relating to the supply of electric 
fittings, the keeping of accounts, &c. 

The Biddulph Gas Co. introduced a Bill giving them 
powers to supply electricity, but it was not proceeded with ; 
and the Wells Gas Co. obtained powers to apply for a pro- 
visional order for electricity. 

Only two Electric Lighting Provisional Orders Confirma- 
tion and one Tramway Order Confirmation Bill were intro- 
duced by the Board of Trade. The new tramways proposed 
under five orders only totalled about 11 miles. 


PROCEEDINGS OF INSTITUTIONS. 


On Heat-Flow and Temperature-Distribution in the 
Gas Engine. 


By Pror. Bertram Hopkinson, M.A., B.Sc., M.Inst.0.E. 


(Abstract of paper read before the InstiruTION OF CiviL Enet- 
nEERS, February 2nd, 1909.) 


In the course of the expansion and exhaust strokes of the gas 
engine, from a quarter to a half of the whole heat developed in the 
explosion is discharged into the cylinder walls. Tois flow of heat, 
though its effect on efficiency is relatively small, is very important 
in the practical working of the motor, because it necessitates the 
provision of special appliances for its removal from the outside of 
the engine as fast as it is generated within, and it also requires the 
existence of a temperature gradient sufficient to carry it from the 
place where it is generated to the place where it is removed. 

In consequence, high temperatures must exist in the uncooled 
parts of the engine and great temperature differences between one 
part and another. These conditions give rise to dangers from pre- 
ignition, and also to large mechanical stresses in the metal, which, 
between them, account for a large part of the practical difficulties 
encountered in running large gas engines. 

Given the rate of heat-flow into every portion of the cylinder 
per sq. {t., it would be possible by a sufficiently elaborate mathe- 
matical analysis to calculate the distribution of temperature 
throughout the metal. Apart from the difficulty of the mathe- 
matical problem, however, the data for ifs solution are only 
imperfectly known, and a rough calculation of the general mean 
temperature distribution is all that is possible. Such a calculation 
is made in the paper, and leads to the conclusion that the tem- 
peratore on the inner surface of portions of the engine which. are 
efficiently water-cooled, such as the liner, ean never rise above 
quite a moderate value. But the temperature at the centre of an 
uncooled piston, 12 in. in diameter, may reach 400° O. or more, 
It also appears that the temperature at the centre of such a piston 
will vary as the square of tue diameter if the thickness be kept 
constant, or directiy a3 the diameter if the thickness ba increased 
in proportion thereto. 

The paper proceeds to describe experiments made upon a 
Crossley gas engine of 40 8.H.P., with the ooject of determining the 
actual teroperature distribution and its relation to the conditions 
of working. The temperatures were measured by means of 
thermo-couples inserted into the piston face and into the centres of 
the valves. 

In the first group of tests these temper. tures were compared with 
the total heat loss as measured by the rise of temperature of the 
jacket water. According to theory, the excess of the temperature 
at any point over the mean temperature of the jacket water should 
be proportional to the total heat !oss, except in so far as the distri- 
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bution of that loss over the metal surface exposed to the hot gas is 
altered. By varying the strength of mixture, keeping other con- 
ditions the same, the heat loss was varied between limits of about 
1,300 and 2,200 3.TH.U. per minute, the engine firing practically 
every time; and it was found that the piston temperature was very 
closely proportional to the heat loss. Under normal working con- 
ditions at full load the temperature at the centre of the piston was 
found to be about 370° C. above that of the jacket water; in the 
exhaust valve, 400° C, ; and in the inlet valve, 250° C. 

From a comparison of the temperatures at different points in the 
piston face and the temperature at the centre, the rate of heat-flow 
into the face of the piston is deduced, and found to amount to 
about one-eighth of the total flow into the engine. This agrees 
well, having regard to the difference of piston temperature, with 
the results obtained by Prof. Burstall, who measured separately 
the heat given to a water-cooled piston. It is a considerably 
smaller proportion than would be expected. It is suggested that 
an important cause is to be found in the fact that the gas near to 
the piston is the last to be ignited in the course of the passage of 
the flame through the combustion-space, and is therefore cooler 
than the average in accordance with a principle established by the 
author some years ago. 

Of the fall of temperature between the centre of the pistonand 
the jacket water, about one-half, or, say, 180° C., is between the 
centre and edge of the piston face. Ina consequence of this 
inequality of temperature there is a considerable hoop tension at 
the edge of the piston face. The magnitude of this is investigated, 
and it is shown that it probably amouats to several tons per square 
inch. It is pointed out that uncooled pistons of large diameter 
will be likely to fail by a radial crack at the edge which, in many 
cases, may be followed by seizing of the piston on account of the 
sudden expansion which is thus permitted. 

The next group of experiments relates to the effect of varying 
the- conditions of running upon the metal temperature. The 
dependence of heat flow and temperature upon strength of mixture, 
time of ignition, and degree of compression are investigated. 

1, Strength of Mixture—It appears that if the gas charge be 
increased by 30 per cent., the total heat loss will be increased by 
50 per cent., with a corresponding increase in the temperatures of 
the piston and inlet valve. 

2. Time. of Ignition.—Retarding the ignition by 20°, the gas 
charge and other.circumstances remaining the same, reduces the 
total heat loss by 10 per cent, The piston and inlet. valve are 
20 per cent. cooler, these parts receiving a much less share of the 
heat than before. Ona the other hand, the exhaust valve receives a 
greater share of heat than with normal ignition, and its temperature 
is not materially altered. The thermal efficiency is reduced from 
344 per cent. to 284 per cent. ; 

Advancing the ignition by 10 per cent. has but little effect upon 
efficiency. It causes an increase of about 10 per cent. in the heat 
loss. There is a more than proportional increase in the tempera- 
ture of the piston and inlet valve. The exhaust valve is again but 
little altered. 

3. Degree of Compression.—Comparative trials were made in 
which the engine was run first in the ordinary way, aad, second, 
with the half-compression cam, which is used for starting purposes, 
kept in action. The result in the latter case is that about two-filths 
of the charge of gas and air is expelled unburnt to exhaust. In fact, 
the only thing changed is the density of the charge, all other cir- 
cumstances remaining practically the same. It was found that heat 
loss was reduced nearly, but not quite, in proportion to density, 
with a corresponding reduction in the temperatures of all parts of 
the engine. 

Another set of experiments consisted of comparative trials with 
the engine running on half load, so that egery other cycle was a 
scavenging cycle, and firing every time, the circumstances being 
otherwise the same. It was found that the quantity of heat 
removed by the air passing through the engine in the scavenging 
strokes was insignificant in proportion to the whole. . 

Finally, a large number of experiments were made on th 
phenomena of pre-ignition. In order to cause the engine to pre- 
ignite, an iron bolt carrying a thermo-couple at its end was 
introduced into the combustion chamber. The end of this bolt was 
heated by the explosions, and it was fonnd that it could be heated 
in this way up to a temperature of about 700° C. without affecting 
in any way the working of the engine, but that if the temperature 
exceeded 730° C.,ignitions would take place frcm the end of the 
bolt. The effect of these ignitions is to heat the end of the bolt up 
more rapidly than before ; they thus tend to propagate themselves, 
and to become more frequent, and if once they start the engine is 
bound to pull up. It was found that the line of division between 
the conditions under which safe and continuous running was 
possible, and those under which the engine was bound to pull up, 
was very Darrow, and can be represented by an increase in the gas 
charge of only 1 percent. This instability is due to the fact that 
the gas near the point of ignition of an explosive mixture is heated 
to a temperature much above the mean by the rise of pressure which 
follows its ignition. Thus the fact that ignition takes place through 
the bolt tends of itself to make the bolt hotter, and so to cause 
earlier and more frequent ignitions from the bolt. 


Elevators. 


On August 9th a paper on “Elevators” was read before the Cape 
Town Section of the Institution of Electrical Engineers by MR. 
Abert Vaux, A.M.I.E.E. In the course of his paper, Mr. Vaux 
traced the development of the modern elevator from the time of 
the introduction of steam power in the North of England factories 
during the early part of the nineteenth century, and particularly 
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referred to the “ teagles” or warehouse cranes fixed outside factories 
and warehouses delivering goods to any required floor. Owing to 
the Cape Town Corporation building regulations, these teagles 
could not be used in Cape Town. Travelling cranes fixed over a 
verandah of concrete were, Lowever, permitted, and there were nine 
examples in the town, in each case the load being lifted by direct. 
coupled electric motors. 

Mr. Vaux next touched on hydraulic elevators, and said that, go 
far as his experience went, he had only come across one instance in 
South Africa where a hydraulic elevator was the correct machine to 
install as compared with an electric elevator, and that was where 
water was very plentiful at a pressure of about 160 lb. per square 
inch, and a direct lift of 13 ft, was required, with a capacity of 
1 ton pertrip. In Cape Town, until last January, there were 18 
hydraulic elevators in operation. Two of these have since been 
converted to electric working. It has been found that the cost of 
running these two hydraulic elévators, including paraffin for the oil 
engjne driving the pumps, men’s wages running engine and pumps, 
repairs, &2., came to 24 to3 times the cost ofrunning the elevators when 
converted to electric working. Mr. Vaux also showed by other instances 
that although the capital costs of hydraulic and electric elevators 
are about the same, the cost of operation is decidedly in favour of 
the electric elevator. 

With reference to the efficiency of elevators, Mr. Vaux calculated 
that although some makers.claimed a mechanical efficiency for their 
elevators of from 75 per cent. to 80 per cent., the commercial 
efficiency was never really more than 334 per cent. for electric, and 
about half that for hydraulic elevators. 

Mr. Vaux next des:ribed various types of electric elevators and 
control gear. He did not consider that the push-bntton control 
system was suited to the requirements of Cape Town, and referred 
to several elevators in Cape Town which had been converted from 
push-button to switch-in-car control. Mr. Vaux went very fully 
into the questions of cables, gearing, &3 The relative merits of 
compound and shunt-wound motors for elevator work were also 
referred to, Mr. Vaux inclining to the opinion that a shunt-wound 
motor was the correct thing, but if a compound-wound motor were 
used, a speed governor ought to be fixed for safety. The latest 
types of gearless 1 to 1 traction type elevators, as selected for 
the new Singer building and the tower of the Metropolitan Life 
Insurance Building, New York, were explained. 

The paper was very fully illustrated by photographs and 
drawings. At the conclusion Pror. Bone briefly criticised the 
p3per, in the main agreeing with Mr. Vaux’s opinions. 

Mr. J. P. Epwanps (late chief electrical engineer to the Post 
Office Department, Cape Colony) aud Mr. C. Procror BanHam 
(electrical engineer to the Table Bay Harbour Board) also made a 


~ few remarks, 


AN ATTEMPT TO AVERT THE INEVITABLE. 


Tax few Englishmen who were not at te Horse-Show last week may 
not kaow that the Dublin and South Eastern Railway (lately 
known as the Dablin, Wicklow and Wexford) is paralleled between 
Dalkey and Dublin by the lines of the Dablin United Tramways 
Co., Ltd. Not only do these rivalsrun the same course, but for the 
greater part of the 9 miles the train-way and the tramway are but 
a few yards apart. 

So far as its means allow, and the company is by no means well 
off, there is a good service between Kingstown and Dablin on the 
railway, fast or slow trains running every 15 minutes throughout 
the day. From Dalkey, which is 2 miles beyond Kingstown, the 
service is approximately half as good. The rolling stock compares, 
let us say, with the pre-electric stock of the “ Underground,” and 
the permanent way is rather rough and noisy. 

That the service is not behind the best local service on English 
lines may be seen from the following figures :— 

The fast trains (one intermediate stop) between Kingstown and 
Dublin, do the 7 miles in 14 minutes, while the slow (six interme- 
diate stops) take 20 minutes. The 9 miles’ journey from Dalkey 
takes 24 minutes by all but one special each way, which makes a 
non-stop run in 16 minutes. 

Finally, the trains run with remarkable punctuality—as one of 
our contributors, who is a subscriber, knows to his cost. 

Now, the coming of the electric tramways was a great shock to 
the railway, but a considerable benefit to those who preferred to 
travel by train as before, as the fares were much reduced in conse- 
quence of the competition. Since 1899 the tramway company has 
improved its position greatly, and is gradually improving its per- 
manent way. Its 24-minute service over 9 miles of the main 
line is the admiration of all knowledgeable persons, and the 
popular idea in Dublin that the tramway service is the best 
in the world, is, perhaps, not too far removed from the truth to be 
scouted altogether. 

The newer cars are excellent examples of the top-covered double 
bogie design, equipped with two powerful motors and with the 
British Westinghouse magnetic track and wheel brake. ; 

Except in Kingstown, where the street is narrow, the track is 
double ; there are few severe curves, and as the road is rarely more 
than a few feet above sea level, there are no steep hills; in short, 
the line between Dalkey and Dublin presents as few obstacles to 
fast travelling as any that could be picked. 

In 1906 the tramway company secured an increase of maximum 
speeds. ‘Since 1899 these had ranged from 4 to 10 m p.H., but the 


Order of 1906 allows from 8 to 16 m.P.H., according to circumstances. — 
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A few months ago the tramway company made a bold and 
successful bid for further’ popularity by instituting a service of 
express cars between Dalkey and Dublin, morning and evening. 
At first only one car was rua, bu‘ a second and a third were put on in 
quick succession. These cats catered very well for the “ clerkers” 
and the “‘shirkers,” being timed to reach Dublin (level with the 
railway terminus) between 9 and 10 a.m. 

The system on which these cars run is likely to be of more than 
local interest, so that the following details will not be out of place 
here. The cars start from Dalkey, and will stop at any of the fixed 
points over the two miles to the middle of Kingstown, but they pick 
up only passengers who pay a minimum fare of 3d. Between 
Kingstown and Dablin (Merrion Street)—7 miles—there are only 
two or three stops, and the whole journey was scheduled to take 37 
minutes, or 27 minutes between the real express points, The result, 
with relation to speed, is that the average over the complete trip 
from Dalkey to Nelson’s Pillar was about 14 u.P.H , and the average 
between full express points was about 16 u.p.H. Every tramway 
man, at least, knows that an average speed of 16 m.P.H. means that 
the maximum speed attained is considerably higher, and it might 
not surprise them to hear that the railway company puts this down 
at 21 M.P.H. or more, probably from actual tests. 

Comparing the fares of the two systems without taking into con- 
sideration the season and zone tickets offered by the railway com- 
pany, the advantage lies with the tramway; but that method of 
comparison is not the one likely to be used by a man who is trying 
to decide which form of transit will suit best his convenience daily. 

Consideration of the relative advantages shows us that a season 
ticket on the train is likely to be cheaper than travelling by tram- 
car, and it is evident that the time occupied in the actual journey 
is less by train than by tram. The scenery isidentical from botb, so 
that factor may be put out of count; and, as the railway company 
give second-class accommodation for less than the tramway’s one- 
and-all fare, it may be said that the railway journey will be more 
comfortable than the journey by tram. 

It is evident, however, from the irate letters of the railway com- 

y which are being read at the various local council meetin 
that the express trams have given a twist to the knife which the 
tramway company long ago plunged into the throat of the railway. 
The general manager states the loss through ordinary competition 
to be % £30,000 per annum, and he cries out aloud at this new 
torment. 

Apart from the merits of the case, this is highly interesting, for 
it provides a very tangible proof that we will not walk across a 
road if we can get someone to do it for us, either by carrying us or 
by going himself. 

What does it matter that the tram takes 10 minutes ora quarter 
of an hour longer than the train, and costs more into the bargain ? 
One can step into the tram at one’s door, and would have to walk 
= yards to the station, and that just after the best meal of the 

y ! 

That is an expensive line of argument for the railway company, 
and they have set the law into motion on their behalf by intro- 
ducing the matter of speed to the notice of the police authorities, 
and the current tramway time-table significantly ceases to record 
the time of arrival at the various points, and starts the morning 
cars 10 minutes earlier than before. 

The tramway company propose to apply to the B. of T. fora 
further extension of the speed limits, and there seems to be every 
prospect of « lively contest between the two companies. 

We have great sympathy with the railway company in their mis- 
fortunes, but it seems to us that their case rises or falls upon the 
single point—will the higher speeds sought by the tramway com- 
pany be a source of danger to the public? It is hardly for the 
B. of T. to consider whether, when the tramways were authorised, 
they were intended to be worked at high, speeds in competition 
with the railway for long-distance traffic. 

Whether the demand for this new form of service was initiated by 
the public, or pressed by them at the active suggestion of the tram- 
way company, is not in question. That the demand exists, and 
that much disappointment will be felt if it is not satisfied, is 
obvious; and we do not think that the B. of T. will be deterred by 
the unbalanced oratory of a few local councillors from acceding to 
the reasonable request of the tramway company, so long as that 
company can demonstrate that the state of its track and cars and 
the appliances for controlling speed and for saving life are as 
satisfactory as they can be. 


A YEAR’S BOILER EXPLOSIONS. 


In the year ending June 30th, 1908, there were 62 preliminary 
inquiries under the Boiler Explosions Act of 1882 and 1890, and 
there were 11 formal investigations. Of this total of 73 so-called 
explosions, half—or, to be correct, 36—caused loss of life 
or personal injury, there being 23 persons killed and 50 persons 
injured. It is interesting to trace the reasons for the explosions. 
Over one-third of the number were due to deterioration or corrosion, 
inciuding half the cases of non-i ed boilers, In 9 of the 
forraal inquiries it was found that the blame rested with persons 
owning or otherwise connected with the boilers, and in 8 cases 
payment of costs was ordered, to a total amount of £295. 

There were 29 cases of corrosion or deterioration, 9 cases of 
defective design or excessive pregsure, and 11 cases of water 
hammey, which appears to point to a number of the explosions 


being those of pipes only. There were 9 cases of faulty work, material 
or construction; 12 cases were classed as due to ignorance or 
neglect, and 3 as miscellaneous. Unless the number of each class 
of boiler could be known, not very much could be got out of the 
figures of classes; but the types of boiler involved are given as 
16 horizontal multitubular, 8 vartical, 7 Cornish or Lancashire or 
cylindrical (meaning, we suppose, plain shells), 2 locomotive, 
2 water-tube, and 2 of tubes in steam ovens; 4 heating 
apparatus, and 23 pipes, valves, chests, é&c. 

The best showing is that of the Cornish or Lancashire type, 
considering theie probable number. In 34 cases there had been 
previous inspection that had not detected defects, and 18 cases 
of no inspection. In no case of the 11 formally investigated 
explosions could the explosion b3 attributed to unavoidable acci- 
dent; owner’s or manager’s neglect, an engineer’s neglect, and that 
of the inspector, 30 owners alone were blamed, one foreman, four 
engineers, a boiler foreman and a mechanic, and soon. In one 
case an insurance company had to pay.£20; a mechanic paid £5; 
owners paid £30, £35, £50 and £60, this last being the case at 
Aston, Birmingham, where the boiler owner was fined that amount 
for failing to ensure that the boiler was worked under safe con- 
ditions. 

The foregoing is a rough indication of the way British 
boiler engineering has arrived at its present very fair state of 
safety. It is somewhat characteristic of our method of muddling 
through, but is perhaps preferable, as American boiler-inspection 
experts seem to think, to the American system. In fact, there is 
no defined system in America. In one State one set of rules and 
orders prevails; in another State there are other methods. Then 
there are city ordinances, which presumably override or are to be 
‘observed in parallel with State ordinances. In New York City 
there is, or was, a police system of boiler torture. Like our British 
sportsman who sallies forth to kill—anything, so long as he kills— 
the New York policeman, with a touch of national indigestion, sallies 
forth with a pump anda m, seizes an unoffending boiler and 
jams more water into it than it can hold, ruptures a stay or two 
more than he did at the last assault and battery, takes another five 
years off the life of the boiler, and leaves it with a certificate of 
safety to run another period, or perhaps to burst next day of 
yesterday’s water pressure. We are not yet sunk quite to these 
hydraulic depths, and have long since learned to apply hydraulic 
tests with more care and consideration for to-morrow’s passers-by 
than is given by the police bruiser. It is a fearful and painful 
sight to witness, especially when the onlooker realises the danger 
and the uselessness of this crude test to destruction, or at least 
towards it. 

Neither care, nor i ion, nor public inquiry, nor public 
opinion will make safety absolute, but experience has shown that they 
will go further in that direction than any system of official regu- 


‘ lation has yet done. And the curious part of our system of muddle 


through is that boilers inspected by the boiler insurance companies 

are actually safer than those inspected by the Board of Trade, 

which takes upon itself to inquire into land boiler explosions, and to 

= its superiors—if merit is to be awarded in proportion to 
ety. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


GERMANY.—Invoices and consignment notes should state the 
gross weight of packages and net weight of contents, which 
should be fully described and the country of origin stated. 
When various descriptions of merchandise are packed 
together, the net weight of each class should be separately 
stated. Asa rule, certificates of origin are not required in 

’ Germany for goods imported from the United Kingdom. On 
importation of such goods, however, the importer, when 
making his demand for clearance, must declare in writing 
on the clearance form, the country in which the goods were 
produced or manufactured, and must guarantee, by signature, 
liability for the correctness of the declaration. At the 
demand of the Custom House the importer must prove the 
correctness of his declaration by official certificates of origin, 
if necessary, with an official translation, or in some other 
way (presentation of bills of lading, ships’ papers, invoices, 
merchants’ correspondence). The following duties are 
payable on electrical and similar goods :— 


Mark =1s, Kg. = 2°2041b. 


ks per 
100 kg. 
Graphite, moulded (in tablets, lumps, &c.) ae oe 
packed for retail sale ... 
India-rubber, gutta-percha, raw or refined; all sub- 
stitutes for caoutchouc Free 
‘India-rubber, dissolved ... ae 
Soft india-rubber paste, rolled sheets, cuttings and 
strips; sheets with wire rolled in; gutta-percha : 


paper eee eee oon see eee eee 
Cut sheets (patent sheets) not vulcanised; also strips 
and cuttings of the same, unmanufactured sare 
India-rubber threads not combined with textile threads 10 
Textile materials or felt impregnated or coated. with 
india-rubber : 
Wholly or partly of silk das 180 
Other 
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‘9Textile materials in combination with india-rubber 
Hardened india-rubber ; 
Paste, not vulcanised _ ... ove 
Plates, bars, &c.; rough goods, shaped, but still re- 
quiring farther working pee oes 


Other wares not specially mentioned in the Tariff ... 40 
Articles of asphalt, except slabs ... ish 3 


Asbestos paper and cardboard, in sheets, rolls or plates 
with or without insertions of wire, unshaped ... 10 
Asbestos thread and string, combined or not with other 
textile materials, or with core of base metal we «24 
Asbestos tissues, combined or not with other textile 
materials, or with warp or woof of wire made of 
base metal or alloys’ ... 40 
Asbestos articles not specially mentioned in the tariff 60 
Articles of stoneware, of.one colour __... dae 
Ditto, of more than one colour ... | 
Articles of earthenware (except china) in combination 


with other materials ... BO 
Wares of china, biscuit ware, Parian ware, &c. : 
White 


Coloured, with or without enamelled or metallic 
Combined with other materials, so far as they do not 
thereby become liable to higher duties by reason of 
Articles of glass or enamel not included elsewhere in 
Wire, rolled or drawn: 
Rough or worked (including wire thinly coated with 
copper during the process of drawing), having a 


thickness of 1‘5 mm. or more 
Ditto, having a thickness of 0°5 mm and less than 

Ditto, having a thickness of 0°22 mm. and less than 

Ditto, having a thickness of less than0°22mm. ... 450 


Polished, lacquered, or coated with other common 
metals, having a thickness of 15 mm.ot more ... 3 
Ditto, having a thickness of 6'5 mm. and less than - 
Ditto, having a thickness of less than 0'5 mm. (except 
that mentioned below) 5°50 
Wire, rolled or drawn, including shaped wire, tinned, 
of a thickness of less than 0°5mm.downto0'22mm. 4°75 


(To be continued.) 


NEW PATENTS APPLIED FOR, 1909. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., Elec- 
trical Patent y Bone 822, High Holborn, London, W.C., and at Liverpool 
and Bradford, to whom all inquiries should be addressed, 


18,783. ‘* Improvements in arrangements for charging and discharging 
accumulators or secondary batteries.” A.M. Taytor. Augustl6th. 

18,789. ‘* Centrifugal power generator.” F,N.Mavupre. August 16th. 

18,799, “Improvements in electric lamps and filaments.” H. T. Graincer. 
August 16th. 

18,802, ‘* Improvements in or relating to the regulation of the speed of 
machinery.” Srzmens Bros. Dynamo Works., (Siemens Schuckertwerke 
G.m.b.H., Germany.) (Application for Patent of Addition to No. 14,134, 1908.) 
August 16th. (Complete.) 

18,804. “Improvements in automatic telegraphic transmittet's,’’ J, SCOTLAND 
and H. W. Svuntivan. August 16th. 

18,808. ‘* roved manufacture of metallic filaments for incandescence 
lighting.”” H.WeseR. August 16th. (Complete.) 

18,831. Electric signal.” Sreczr. August 16th. 

18,847. ‘‘ Improvements relating to electrical devices for controlling move- 
ments from a distance, and methods of mounting the same.” P, Viry. 
(Application for Patent of Addition to No. 18,624. 1909). August 16th. 

18,863. ‘* Improvements in electric pocket lamps.” 8. Kraus, August 16th. 
(Complete.) 

18,864. ‘' Electric lamp for miners and for the house.” 8. Knaus. August 
16th. (Complete.) 

18,869. ‘‘ Improvements in ships’ telegraph apparatus.” J. R. Broaproor. 
August 17th. 

18,880. ‘New or improved cut-out for electric circuits.” G, CHaRLTon. 
August 17th. 

18,922. ‘Improvements in receiving apparatus for wireless telegraphy.” 
G. MARcon1 and Marconi’s WIRELESS TELEGRAPH Co., LTp. August 17th. 

18,984. ‘Improvements in telegraph sending machines.”’ A, E. EDWARDS 
(J. Rosen, United States.) August 17h.” 

18,989. ‘Improvements in and relating to electrical conductors.” C. VENNIER. 
August 17th. 

18,950. ‘* Improvements in and relating to telephone exchange systems.” 

_E. E. Crement. August 17th, (Complete) 

18,954.“ Improved filament or resistor for heating units or lamps.” H.W. 
Lake, (Parker Clark Electric Oo., August 17th. 

_18,965. Improvements in and electrodes for arc and the 
like.” THomson-Hovston: Co., (General. Electric Co., United 
States.) August 17th. 

18,990. ‘Improvements in cases for electrical instruments.’’ KELVIN AND 
JaMEs WHITE, and R. K. August 18th. 

19,012. ‘Improvements in the rotors of dynamo-electric machines for reduc: 
ing noises;” Sizmzns Bros. Dynamo Works, Lrp, (Siemens Schuckertwerke 
G.m.b.H., Germany.) August 18th, (Complete.) 


19,024, ‘Distributor for high tension sparking apparatus.” Firm of 
Unrerserc & Hermie. (Date applied for under Sec. 91 of the Act, August 
19th, 1908, being date of application in Germany.) August 18th. (Complete,) 

19,034, He hy ey in and relating to holders for globes or shades for 
incandescent electric lamps.” F. W, August 18th, 

19,038. Serene fe and relating to electric incandescent metal or 
other filament lamps.’’ 8. HorvarH, August 18th. 

19,040. Improvements in and relating to electrodés for arc lighting,” 
British THomson-Hovuston Co., Ltp. (General Blectric Co., United States,) 
August 18th, 

19,047. Improvements connected with installations of metal-filament lamps 
in series.” N,R.Boorn. August 19th. 

057. ‘Improvements in magnetic compasses.” KELvin & JAMES Wuitg 
L. W. Cuetwynp and F. W. August 19th. (Com. 

19,071. ‘Improvements in the armouring of electric cables and the like,” 
J. C, J, Beaver and A. CLAREMONT. August 19th, 

19,078. « Improvements in or relation to electric breaks or interrupters, and 
the method of their employment for radiography and radiotherapy.” E, B, 
GREVILLE. August 19th. 

19,082. “ Improvements in or relating to sparking or ignition plugs for 
petroleum or other explosion cnginens” E, A. H. pz Poorter. August 1 

19,098. ‘Improvements in or relating to electro-magnetic brakes.” Dicx, 
Kerr & Co., Ltp, (R. Braun, Germany.) August 19th. (Complete,) 

19,111, ‘ Process for regenerating electric accumulators.” J. FRIEpRIcH, 
August 19th. (Complete.) 

19,178. ‘Improvements in boosters, balancers and auto-transformers for 
direct current systems.” A.M. Taytor. August 20th. 

19,197, ‘Improved treatment of radio-active substance.” W. H. Marmn- 
DALE. August 20th, 

19,203, ‘* Improvements in or connected with the recording and indicatin, 
of the working of hydraulic and electric lifts or hoists,” A. Matzar, T, 
Kenneyand H. Woopnovse, August 20th. 

19,209. ‘*Improvements in and relating to enclosed fuse indicators.” 
British THomson-Hovston Co., Lrp. (General Electric Co., United States.) 
August 20th, 

19,210. ‘Improvements in dynamo-electric machines.’ THoMson- 
Houston Co., Lrp. (General Electric Co., United States.) August 20th, 
(Complete.) 

19,215. ‘‘ Improvements in artificial horizons, magnetic compasses and Jike 
instruments.” J.C, Dopsie, August 20th. 

19,277. ‘Improvements in electric meters of the induction type.” Com- 
PAGNIE POUR LA FABRICAMION DES COMPTEURS ET MATERIEL D’UsINEs A. Gaz, 
(Date applied for under Sec. @1 of the Act, September 8th, 1908, being date of 
application in France.) August 2lst. (Complete.) 

19,306. ‘* Improved device for automatically adjusting the time of ignition in 
internal combustion engines.” A. G. Buoxaam. (Firm Robert Bosch, 
Germany.) August 2lst. (Complete.) 

19,808, ‘‘ Improved process and apparatus for the treatment of sulphide ores 
or products by the agency of chlorine (or sulphur chloride) and electrolysis,” 
A.J. (E, A. Ashcroft, Norway.) August Qlst. 

19,809. ‘Improved process and apparatus for the treatment of sulphide ores 
or products by the agency of electrolysis.” A.J, Bouxnt. (E. A. Ashcroft, 
Norway.) August 2ist. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs, W. P, THompson & Co., 822, High Holborn, W.C., and at Liver- 
pool and Bradford ; price, post free, 9d. (in stamps), 


1908. 

MAGNETIC SEPARATION OF ORES AND OTHER MATERIAL AND APPARATUS THEREFOR. 
R, Ullrich. 14,082, July 18th, 

TELEPHONY AND TELEGRAPHY. J. Schiessler. 16,188. July 30th. 

Execrric P.P.O’Neil. 16,462, August 4th. 

APPARATUS FOR WIRELESS TELEGRAPHY. G. Marconi and Marconi’s Wireless 

, Telegraph Co. 16,516. August 6th. 

Execrrica, Conpuctors. C, A. Parsons, W. Greaves and A. R. Hemsted. 
16,620, August 6th. 

Dynamo-Exectric Macuinery. C. A. Parsons and A. H. Law. 16,704. 
August 8th. 

For DynaMo-Exxorric Macuinery. C. A. Parsons and G, L. 
Parsons. 16,911. August 11th, 

Avromatic Exectric Cicurr Breakers. A. J. Boult. (Electrical Manu- 
facturing Co.) 17,748, August 24th, 

APPARATUS FOR SUSPENDING AND VARYING THE PosITION OF ELECTRIC AND OTHER 
Liguts, AND FOR LIFTING AND Conveyine Licut Loaps.. G. Thomson. 
18,408, September 2ad. 

Printinc E. C, R. Marks. (Burlingame Telegraphing Type 
writer Co., U.S.A.) 18,518, September 3rd. 

ConsTRUCTION OF Quick Make-anp-Break Exectric Switcu. Veritys, Ltd., and 
W.G. Pipkin. 20,646. October Ist. 

Exxctrric CuRRENT GENERATORS, W. A. Trier. 21,813. October Lith. . 

Exzorric Switches. F. 8. Horrocks and T. C. Lett. 22,768. 
October 27th. 2 

Means For REVERSING THE CoNnNECTIONS oF Dynamo-Exgorric Macuines. H. 
Leitner. 27,685. December 19th. 


1909. 


FOR Covertne Execrric WirEs AND THE Lixg. R. Demuth. 1,13 
January 16th. 

Etecrric Moror-GENERATOR SETS. British Thomson-Houston Co., Ltd. (Gen, 
Elec. Co., U.S.A.) 5,209. March 8rd. 

Systzms ror Licutinc Ramway Trains sy Execrricity. Siemens Bros 
Dynamo Works, F. R. Broadhead and T. F. Wall. 5,544. March 8th. 

Dynamo-Exxctric A.-Parsons and A, H. Law. 11,62 
May 19th. 

TeterHoxe EXcHANGES. Siemens Bros, & Co. (Siemens & Halske Akt.-Ges.) 
18,750, June llth, 


. Excnances. Siemens Bros, & Co, (Siemens & Halske 


13,919, June 14th. 
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